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 PREFACE
This
report on the design,
operation and performance of 30 selected
municipal wastewater treatment plants in the Great Lakes basin was prepared by
CANVIRO Consultants, Ltd., for the Municipal Abatement Task Force of the Great
Lakes Water Quality Board.
The conclusions and recommendations in this report
are those of the authors and do not necessarily reflect the views of the Task
Force, the Water Quality Board or its recommendations to the International
Joint Commission.
The detailed assessment of the performance of these
facilities was a part of the Task Force's comprehensive review of municipal
wastewater pollution abatement in the Great Lakes basin. The Task Force's
findings, conclusions, and recommendations are contained in its report to the
_Great Lakes Water Quality Board entitled, “A Review of the Municipal Pollution
Abatement Programs in the Great Lakes Basin“, Windsor, Ontario, November 1983.
The evaluations of treatment plant operations in this study were based on
198l operating data supplied by the plants. Since then, upgrading operations
at several plants have considerably improved the wastewater treatment
efficiency, and hence, the evaluation of several plants. Conversely, some
plants may be experiencing difficulties in maintaining treatment efficiency
due to new circumstances such as hydraulic or organic overloading, Or
equipment failure.
Users of this data are cautioned that it is representative only of 1981
operating year for the plants investigated.
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Factors Affecting Plant Operation
1.
2.
5.
In this assessment, nine factors were evaluated and ranked to deter-
mine their impact on plant Operations (factors with the highest total
were the most significant problems). The following table summarizes
the results of the assessment.
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PhoSphorus Removal
In 1981, nineteen plants utilized iron salts for phosphorus removal,
one plant used alum, three plants used both chemicals either jointly
or alternately. Seven plants added polymer to improve T53 and TP re-
ductions. Seven plants added no chemical, relying instead on high
levels of iron in the raw wastewater or biological uptake of phospho-
rus during secondary treatment.
The average metal-to-phosphorus molar ratio, including plants without
chemical addition, was 0.77 (i 0.66), with a range of 0 to 1.8.
The average influent phosphorus concentration for the 30 plants was
5.35 mg/L (1 3.01), while the average effluent TP level was 0.94 mg/L
(t 0.76). Soluble phosphorus was measured at only seven of the 30
plants and averaged 0.66 mg/L. Bioavailable phosphorus ranged from
0.10 to 1.35 mg/L, averaging 0.60 mg/L.
Implementation of minor modifications for improved phosphorus removal
at 21 of the 30 plants would result in a reduction of 21% in the dis-
charge of total phosphorus from the 30 plants. These improvements
were estimated to cost an additional (Canadian) $1,831,000, resulting
in a net increase in sludge production of 9,500 tonnes dry solids per
year.
Toxics Removal
1.
2.
4.
The existing data base for heavy metals in influents, effluents and
sludges is inadequate for many of the 30 treatment plants. Further-
more, less than 20% of the plants evaluated had organic priority pol-
lutant data.
Zinc and chromium were the most commonly identified toxic contamin-
ants present at elevated levels in influents, effluents or sludges.
Nickel, copper, cyanide, phenols and volatile organic compounds were
also identified as potential areas of concern.
0f 16 plants having valid estimates of {T for the biological pro-
cess, 10 had average SRT's longer than 5 d, and thus should achieve a
relatively high degree of trace organic removal.
Additional monitoring was recommended for 27 of the 30 plants, pri-
marily for evaluation of trace organics levels.
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o
m
m
e
n
d
a
t
i
o
n
s
d
e
a
l
s
p
e
c
i
f
i
c
a
l
l
y
w
i
t
h
i
m
p
r
o
v
i
n
g
t
r
e
a
t
-
p
e
r
f
o
r
m
a
n
c
e
,
o
p
e
r
a
t
i
o
n
a
n
d
m
o
n
i
t
o
r
i
n
g
;
T
h
e
I
J
C
s
h
o
u
l
d
c
o
-
O
p
e
r
a
t
e
w
i
t
h
t
h
e
a
p
p
r
o
p
r
i
a
t
e
j
u
r
i
s
d
i
c
t
i
o
n
a
l
a
u
t
h
o
—
r
i
t
y
t
o
e
n
c
o
u
r
a
g
e
t
h
e
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
p
h
o
s
p
h
o
r
u
s
r
e
m
o
v
a
l
p
r
o
g
r
a
m
s
a
t
p
l
a
n
t
s
w
h
i
c
h
a
r
e
n
o
t
p
r
e
s
e
n
t
l
y
p
r
a
c
t
i
s
i
n
g
c
h
e
m
i
c
a
l
a
d
d
i
t
i
o
n
f
o
r
p
h
o
s
p
h
o
r
u
s
r
e
m
o
v
a
l
a
n
d
w
h
i
c
h
a
r
e
n
o
t
a
c
h
i
e
v
i
n
g
p
h
0
5
p
h
o
r
u
s
d
i
s
c
h
a
r
g
e
r
e
q
u
i
r
e
m
e
n
t
s
.
T
h
e
I
J
C
s
h
o
u
l
d
e
n
c
o
u
r
a
g
e
t
h
e
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
m
o
r
e
u
n
i
f
o
r
m
s
t
a
n
d
a
r
d
s
-
f
o
r
p
l
a
n
t
i
n
s
p
e
c
t
i
o
n
s
,
s
a
m
p
l
i
n
g
a
n
d
m
o
n
i
t
o
r
i
n
g
p
r
o
g
r
a
m
s
,
Q
A
/
Q
C
p
r
o
-
g
r
a
m
s
a
n
d
c
o
m
p
l
i
a
n
c
e
a
v
e
r
a
g
i
n
g
p
e
r
i
o
d
s
i
n
o
r
d
e
r
t
o
.
f
a
c
i
l
i
t
a
t
e
m
e
a
n
i
n
g
f
u
l
i
n
t
e
r
-
j
u
r
i
s
d
i
c
t
i
o
n
a
l
c
o
m
p
a
r
i
s
o
n
s
o
f
p
l
a
n
t
o
p
e
r
a
t
i
o
n
a
n
d
performance.
T
h
e
I
J
C
s
h
o
u
l
d
e
n
c
o
u
r
a
g
e
t
h
e
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
r
u
p
g
r
a
d
i
n
g
o
f
p
r
e
t
r
e
a
t
-
m
e
n
t
p
r
o
g
r
a
m
s
f
o
r
p
l
a
n
t
s
w
h
i
c
h
d
i
s
c
h
a
r
g
e
t
o
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
a
n
d
w
h
i
c
h
r
e
c
e
i
v
e
r
e
l
a
t
i
v
e
l
y
h
i
g
h
c
o
n
t
r
i
b
u
t
i
o
n
s
o
f
i
n
d
u
s
t
r
i
a
l
w
a
s
t
e
s
.
I
n
o
r
d
e
r
t
o
d
e
v
e
l
o
p
a
b
e
t
t
e
r
d
a
t
a
b
a
s
e
f
o
r
t
o
x
i
c
o
r
g
a
n
i
c
s
e
n
t
e
r
i
n
g
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
,
a
l
l
p
l
a
n
t
s
t
r
e
a
t
i
n
g
f
l
o
w
s
o
f
m
o
r
e
t
h
a
n
5
0
,
0
0
0
m
3
/
d
s
h
o
u
l
d
m
o
n
i
t
o
r
i
n
f
l
u
e
n
t
s
,
e
f
f
l
u
e
n
t
s
a
n
d
s
l
u
d
g
e
s
f
o
r
t
r
a
c
e
o
r
g
a
-
n
i
c
s
(
p
r
i
o
r
i
t
y
p
o
l
l
u
t
a
n
t
s
)
a
t
l
e
a
s
t
o
n
c
e
p
e
r
y
e
a
r
.
H
e
a
v
y
m
e
t
a
l
s
i
n
i
n
f
l
u
e
n
t
s
,
e
f
f
l
u
e
n
t
s
a
n
d
s
l
u
d
g
e
s
s
h
o
u
l
d
b
e
m
o
n
i
t
o
r
e
d
o
n
a
m
o
n
t
h
l
y
b
a
s
i
s
a
s
a
m
i
n
i
m
u
m
.
 
5.
ix
Ope
rat
ion
of
bio
log
ica
l
sys
tem
s
sho
uld
be
bas
ed
on
a
rat
ion
al
con
tro
l
strategy such as SRT.
sta
ndi
ng
of
the
fun
dam
ent
al
SRT
con
tro
l
pri
nci
ple
s
and
cal
cul
ati
ons
.
Th
er
e
ap
pe
ar
s
to
be
a
gen
era
l
lac
k
of
und
er
-
Th
e
IJC
sh
ou
ld
en
co
ur
ag
e
in
co
rp
or
at
io
n
of
ad
va
nc
ed
op
er
at
io
na
l
str
a-
tegies into Operator training programs.
So
lu
bl
e
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
in
tr
ea
tm
en
t
pl
an
t
ef
fl
ue
nt
s
sh
ou
ld
be
mo
ni
to
re
d
on
a
ro
ut
in
e
ba
si
s
to
pr
ov
id
e
a
be
tt
er
in
di
ca
ti
on
of
th
e
qu
an
ti
ti
es
of
bi
oa
va
il
ab
le
ph
os
ph
or
us
en
te
ri
ng
th
e
Gr
ea
t
La
ke
s
Ba
si
n
an
d
to
pr
ov
id
e
a
mo
re
ra
ti
on
al
ba
si
s
fo
r
ch
em
ic
al
do
sa
ge
co
nt
ro
l.
Th
e
fo
ll
ow
in
g
re
co
mm
en
da
ti
on
s
de
al
Sp
ec
if
ic
al
ly
wi
th
fu
rt
he
r
da
ta
ba
se
an
al
ys
is
an
d
as
se
ss
me
nt
re
la
te
d
to
tr
ea
tm
en
t
pl
an
t
de
si
gn
an
d
pe
rf
on
na
nc
e.
l.
Th
e
in
fo
rm
at
io
n
pr
ov
id
ed
by
th
e
tr
ea
tm
en
t
pl
an
ts
in
th
e
qU
es
ti
on
-
na
ir
es
an
d
du
ri
ng
su
bs
eq
ue
nt
fo
ll
ow
—u
p
di
su
ss
io
ns
is
ex
te
ns
iv
e
an
d
th
is
re
vi
ew
ad
dr
es
se
d
on
ly
sp
ec
if
ic
ar
ea
s
of
pl
an
t
de
si
gn
,
Op
er
at
io
n
an
d
pe
rf
or
ma
nc
e.
Th
er
ef
or
e,
fu
rt
he
r
de
ta
il
ed
re
vi
ew
of
th
e
da
ta
ba
se
is
re
co
mm
en
de
d
to
ad
dr
es
s
su
ch
sp
ec
if
ic
ar
ea
s
as
:
(i
)
ac
tu
al
pl
an
t
op
er
at
in
g
co
st
s
an
d
in
di
vi
du
al
co
st
co
mp
on
en
ts
,
(i
i)
de
si
gn
tr
en
ds
fo
r
pr
im
ar
y
cl
ar
if
ie
rs
,
ae
ra
ti
on
sy
st
em
s,
se
co
n-
dary clarifiers, etc.,
(i
ii
)
pr
oc
es
s
co
nt
ro
l
st
ra
te
gi
es
,
(i
v)
sl
ud
ge
ha
nd
li
ng
an
d
di
Sp
os
al
pr
ac
ti
ce
s,
(v
)
ma
in
te
na
nc
e
re
qu
ir
em
en
ts
an
d
eq
ui
pm
en
t
de
fi
ci
en
ci
es
,
an
d
(v
i)
tr
en
ds
in
ph
os
ph
or
us
re
mo
va
l
st
ra
te
gi
es
(d
os
ag
e
cO
nt
ro
l,
ch
em
-
ic
al
ad
di
ti
on
po
in
t,
et
c.
).
Qu
es
ti
on
na
ir
es
an
d
Op
er
at
in
g
da
ta
ar
e
av
ai
la
bl
e
fo
r
an
ad
di
ti
on
al
si
x
pl
an
ts
(G
re
en
Ba
y,
Mu
sk
eg
on
,
No
rt
h
Pa
rk
Sa
ni
ta
ry
Di
st
ri
ct
,
Sy
ra
cu
se
,
El
kh
ar
t
an
d
Av
on
)
di
sc
ha
rg
in
g
to
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Th
is
in
fo
r-
ma
ti
on
sh
ou
ld
be
re
vi
ew
ed
ac
co
rd
in
g
to
th
e
sa
me
pr
oc
ed
ur
es
as
ap
pl
ie
d
to
th
e
30
pl
an
ts
in
cl
ud
ed
in
th
is
re
po
rt
.
Fu
rt
he
rm
or
e,
si
nc
e
th
e
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
Op
er
at
es
a
si
gn
if
ic
an
t
fr
ac
ti
on
of
th
e
pl
an
ts
wi
th
in
it
s
ju
ri
sd
ic
ti
on
a.
on
ly
on
e
MO
E
pl
an
t
(S
im
co
e)
wa
s
in
cl
ud
ed
in
th
es
e
pl
an
t
re
vi
ew
s,
se
ve
ra
l
(3
or
4)
MO
E
pl
an
ts
sh
ou
ld
be
su
bj
ec
te
d
to
th
e
sa
me
ev
al
ut
io
n
pr
oc
ed
ur
es
.
 
  
1.0 INTRODUCTION
1.1 Background
In
re
ce
nt
ye
ar
s,
co
nc
er
n
ha
s
re
su
lt
ed
fr
om
su
rv
ey
s
th
at
ha
ve
sh
ow
n
in
ad
eq
ua
te
tr
ea
tm
en
t
in
a
si
gn
if
ic
an
t
nu
mb
er
of
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
.
Re
as
on
s
fo
r
no
n-
co
mp
li
an
Ce
ar
e
di
ve
rs
e.
Fo
r
ex
am
pl
e,
Mi
ch
el
33
al
v
(1
96
9)
no
te
d
th
at
th
e
mo
st
fr
eq
ue
nt
pr
ob
le
m
wa
s
by
pa
ss
in
g
of
un
tr
ea
te
d
wa
st
e-
wa
te
r
pr
in
ci
pa
ll
y
as
a
re
su
lt
of
co
mb
in
ed
se
we
rs
or
in
fi
lt
ra
ti
on
.
Me
ch
an
ic
al
di
ff
ic
ul
ti
es
du
e
to
di
ge
st
io
n
eq
ui
pm
en
t,
pu
mp
s,
gr
in
de
rs
an
d
ot
he
r
sl
ud
ge
ha
nd
-
li
ng
eq
ui
pm
en
t
we
re
al
so
ci
te
d.
'
Gi
lb
er
t
(1
97
6)
re
vi
ew
ed
an
nu
al
op
er
at
in
g
da
ta
fo
r
tr
ea
tm
en
t
pl
an
ts
re
po
rt
in
g
to
th
e
U.
S.
EP
A.
Th
e
re
su
lt
s
of
th
is
su
rv
ey
in
di
ca
te
d
th
at
ap
pr
ox
i-
ma
te
ly
on
e-
th
ir
d
of
th
e
pl
an
ts
di
d
no
t
me
et
or
ig
in
al
de
si
gn
cr
it
er
ia
fo
r
30
05
an
d
su
sp
en
de
d
so
li
ds
re
mo
va
ls
.
On
e
of
th
e
mo
st
im
po
rt
an
t
co
nc
lu
si
on
s
dr
aw
n
fr
om
th
is
st
ud
y
wa
s
th
at
in
ad
eq
ua
te
la
bo
ra
to
ry
fa
ci
li
ti
es
or
la
bo
ra
to
ry
te
st
in
g
pr
og
ra
ms
ca
n
si
gn
if
ic
an
tl
y
de
tr
ac
t
fr
Om
th
e
pl
an
t'
s
op
er
at
in
g
ef
fi
ci
en
cy
.
On
e
st
ud
y
in
Il
li
no
is
,
ci
te
d
by
Gi
lb
er
t
(1
97
6)
,
co
nc
lu
de
d
th
at
a
pl
an
t'
s
pe
rf
or
-
ma
nc
e
ma
y
in
cr
ea
se
by
ne
ar
ly
20
%
by
ha
vi
ng
an
ad
eq
ua
te
ly
eq
ui
pp
ed
la
bo
ra
to
ry
,
co
mp
ar
ed
to
a
pl
an
t
wi
th
an
in
ad
eq
ua
te
la
b.
In
a
st
ud
y
of
30
bi
bl
og
ic
al
tr
ea
t—
me
nt
pl
an
ts
in
th
e
Ea
st
er
n
U.
S.
,
Gr
ay
33
31
(1
98
0)
su
mm
ar
iz
ed
te
n
pr
ob
le
ms
mo
st
fr
eq
ue
nt
ly
en
co
un
te
re
d
(S
ee
Ta
bl
e
1)
.
Th
e
fi
rs
t
fo
ur
pr
ob
le
ms
we
re
id
en
ti
fi
ed
as
th
e
mo
st
cr
it
ic
al
(i
.e
.
fa
il
ur
e
of
op
er
at
or
s
to
ap
pl
y
th
ei
r
tr
ai
ni
ng
to
ac
tu
al
pr
ac
ti
ce
;
in
fi
lt
ra
ti
on
/i
nf
lo
w;
sa
mp
li
ng
an
d
mo
ni
to
ri
ng
fo
r
pr
oc
es
s
co
n-
tr
ol
;
an
d
in
ad
eq
ua
te
0
&
M
ma
nu
al
s)
.
In
Ca
li
fo
rn
ia
,
Sm
it
h
an
d
Da
y
(1
98
1)
ev
al
ua
te
d
8
tr
ea
tm
en
t
fa
ci
li
ti
es
wi
th
ch
ro
ni
c
op
er
at
in
g
di
ff
ic
ul
ti
es
.
Po
or
pe
rf
or
ma
nc
e
at
th
es
e
pl
an
ts
wa
s
at
tr
ib
ut
ed
eq
ua
ll
y
to
de
si
gn
an
d
op
er
at
io
na
l
de
fi
ci
en
ci
es
.
Cl
ar
if
ie
r,
pu
mp
co
nt
ro
l,
an
d
sl
ud
ge
ha
nd
li
ng
sy
st
em
de
si
gn
s
we
re
th
e
mo
st
fr
eq
ue
nt
de
si
gn
ar
ea
s
le
ad
in
g
to
no
n-
co
mp
li
an
ce
,
wh
il
e
in
ad
eq
ua
te
mo
ni
to
ri
ng
pr
og
ra
ms
,
in
ad
eq
ua
te
ma
in
te
na
nc
e
an
d
di
ge
st
er
op
er
at
io
n
we
re
th
e
mo
st
fr
eq
ue
nt
op
er
at
in
g
de
fi
ci
en
—
cies.
Th
e
U.
S.
Ge
ne
ra
l
Ac
co
un
ti
ng
Of
fi
ce
(F
r‘
ic
ia
no
19
81
)
fo
un
d,
in
a
ra
n-
do
m
su
rv
ey
of
24
2
pl
an
ts
in
10
st
at
es
,
th
at
87
pe
rc
en
t
of
th
e
pl
an
ts
vi
ol
at
ed
’t
he
ir
di
sc
ha
rg
e
pe
rm
it
li
mi
ts
mo
re
th
an
ha
lf
of
th
e
ti
me
.
Of
15
tr
ea
tm
en
t
pl
an
ts
ex
am
in
ed
in
de
ta
il
,
10
we
re
fo
un
d
to
ha
ve
de
si
gn
de
fi
ci
en
ci
es
an
d
9
ha
d
Op
er
at
in
g
de
fi
ci
en
ci
es
.
Le
ss
fr
eq
ue
nt
pr
ob
le
ms
ci
te
d
we
re
eq
ui
pm
en
t
de
fi
ci
en
-
ci
es
,
in
fi
lt
ra
ti
on
/i
nf
lo
w,
an
d
in
du
st
ri
al
wa
st
e
ov
er
lo
ad
s.
 TABLE 1. SUMMARY OF TEN PROBLEMS MOST FREQUENTLY ENCOUNTERED
AT MUNICIPAL NASTENATER TREATMENT PLANTS
(from Gray 55 a1 1980)
NAT
URE
OF
TOT
AL
TIM
ES
PRO
BLE
M
CAU
SE
POI
NTS
RAN
KED
N0.
1
Op
er
at
io
n
Op
er
at
or
ap
pl
ic
at
io
n
of
co
nc
ep
ts
an
d
tes
tin
g
to
pro
ces
s
con
tro
l
49
4
De
si
gn
In
fi
lt
ra
ti
on
/i
nf
lo
w
44
4
Op
er
at
io
n
Pr
oc
es
s
co
nt
ro
l
te
st
in
g
36
-
Op
er
at
io
n
0
&
M
ma
nu
al
in
ad
eq
ua
cy
34
—‘
De
si
gn
In
du
st
ri
al
lo
ad
in
g
19
1
Op
er
at
io
n
Tr
ai
ni
ng
18
’
-
De
si
gn
Hy
dr
au
li
c
lo
ad
in
g
17
Op
er
at
io
n
Tr
ea
tm
en
t
un
de
rs
ta
nd
in
g
15
‘-
1
De
si
gn
Pr
oc
es
s
co
nt
ro
ll
ab
il
it
y
-
SR
T,
wa
st
in
g
’
Op
er
at
io
n
Sl
ud
ge
tr
ea
tm
en
t
14
3
     
 
Th
e
Gr
ea
t
La
ke
s
ar
e
an
in
va
lu
ab
le
so
ur
ce
of
wa
te
r
fo
r
hu
ma
n
co
ns
um
p-
ti
on
,
in
du
st
ry
an
d
re
cr
ea
ti
on
,
an
d
it
is
cr
it
ic
al
th
at
th
ey
re
ma
in
es
se
nt
ia
ll
y
fr
ee
of
po
ll
ut
io
n.
Ni
th
bi
ll
io
ns
of
do
ll
ar
s
al
re
ad
y
in
ve
st
ed
in
Ca
na
di
an
an
d
U.
S.
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
li
ti
es
di
sc
ha
rg
in
g
to
th
e
Gr
ea
t
La
ke
s,
it
is
im
pe
ra
ti
ve
th
at
th
es
e
pl
an
ts
pe
rf
or
m
as
th
ey
ar
e
re
qu
ir
ed
an
d
de
si
gn
ed
to
do
.
Un
de
r
Ar
ti
cl
e
VI
-I
(a
)
of
th
e
19
78
Ag
re
em
en
t
on
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y,
Ca
na
da
an
d
th
e
Un
it
ed
St
at
es
ag
re
ed
to
co
nt
in
ue
to
de
ve
lo
p
an
d
im
pl
e-
me
nt
pr
og
ra
ms
“f
or
th
e
ab
at
em
en
t,
co
nt
ro
l
an
d
pr
ev
en
ti
on
of
mu
ni
ci
pa
l
di
sc
ha
r-
ge
s
an
d
ur
ba
n
dr
ai
na
ge
in
to
th
e
Gr
ea
t
La
ke
s
Sy
st
em
“.
In
19
82
th
e'
wa
te
r
Qu
al
it
y
Pr
og
ra
ms
Co
mm
it
te
e
of
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
es
ta
bl
is
he
d
a
Mu
ni
ci
-
pa
l
Ab
at
em
en
t
Ta
sk
Fo
rc
e
to
re
vi
ew
th
e
ef
fe
ct
iv
en
es
s
of
th
e
cu
rr
en
t
mu
ni
ci
pa
l‘
ef
fl
ue
nt
co
nt
ro
l
pr
og
ra
ms
.
Th
e
Ta
sk
Fo
rc
e
co
ns
is
ts
of
fi
ve
wo
rk
in
g
gr
ou
ps
wh
ic
h
we
re
to
co
nd
uc
t
an
in
ve
nt
or
y
of
fa
ci
li
ti
es
,
a
de
ta
il
ed
fa
ci
li
ti
es
as
se
ss
-
me
nt
,
an
d
an
ex
am
in
at
io
n
of
ju
ri
sd
ic
ti
on
al
re
qu
ir
em
en
ts
,
co
mb
in
ed
se
we
r
ov
er
—
fl
ow
s,
an
d
mo
ni
to
ri
ng
pr
og
ra
ms
fo
r
ju
ri
sd
ic
ti
on
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Wo
rk
Gr
ou
p
II
I
of
th
e
ta
sk
fo
rc
e
wa
s
re
sp
on
si
bl
e
fo
r
th
e
de
ta
il
ed
fa
ci
li
ti
es
as
se
ss
me
nt
s
wh
ic
h
in
vo
lv
ed
th
e
se
le
ct
io
n,
at
ra
L;
om
,
of
a
st
at
is
ti
ca
ll
y
re
pr
e-
se
nt
at
iv
e
nu
mb
er
of
tr
ea
tm
en
t
fa
ci
li
ti
es
(o
ve
r
40
00
m3
/d
ca
pa
ci
ty
)
wh
ic
h
di
s—
ch
ar
ge
in
to
th
e
Gr
ea
t
La
ke
s
sy
st
em
.
Th
es
e
fa
ci
li
ti
es
we
re
to
be
as
se
ss
ed
to
:
(a
)
De
te
rm
in
e
th
ei
r
ab
il
it
y
to
me
et
Ju
ri
sd
ic
ti
on
al
de
si
gn
,
Op
er
at
in
g
an
d
reporting requirements;
(b
)
Id
en
ti
fy
sl
ud
ge
ha
nd
li
ng
an
d
di
sp
os
al
pr
ac
ti
ce
s.
 
 In
Fe
br
ua
ry
19
83
,
CA
NV
IR
O
Co
ns
ul
ta
nt
s
Lt
d.
we
re
re
ta
in
ed
by
th
e
IJ
C
to
ca
rr
y
ou
t
de
ta
il
ed
as
se
ss
me
nt
s
on
30
se
le
ct
ed
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
li
ti
es
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
1.2 Objectives
Th
e
ov
er
al
l
ob
je
ct
iv
e
of
th
is
st
ud
y
wa
s
to
as
se
ss
in
de
ta
il
th
e
de
si
gn
an
d
op
er
at
io
n
of
30
se
le
ct
ed
nu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
in
Ca
na
da
an
d
th
e
U.
S.
wi
th
em
ph
as
is
on
ph
os
ph
or
us
an
d
to
xi
c
su
bs
ta
nc
es
re
du
ct
io
n,
an
d
co
nv
en
ti
on
al
po
ll
ut
an
t
(8
00
5
an
d
su
sp
en
de
d
so
li
ds
)
re
mo
va
l.
Sp
ec
if
ic
ar
ea
s
wh
ic
h
we
re
to
be
ad
dr
es
se
d
in
th
e
as
se
ss
me
nt
s
in
cl
ud
ed
the following:
(1
)
In
di
ca
te
wh
e
t
h
e
r
ea
ch
pl
an
t
is
me
et
in
g
it
s
j
ur
i
s
d
i
c
t
i
o
n
a
l
-
e
f
f
l
ue
n
t
regulations;
(2
)
Id
en
ti
fy
re
as
on
s
wh
y
pl
an
ts
ar
e
fa
il
in
g
to
me
et
th
ei
r
re
gu
la
to
ry
li
mi
ts
(o
r
al
te
rn
at
iv
el
y
wh
y
th
ey
ar
e
su
cc
ee
di
ng
);
(3
)
R
e
c
o
m
m
e
n
d
p
o
s
s
i
b
l
e
m
i
n
o
r
d
e
s
i
g
n
or
o
p
e
r
a
t
i
n
g
c
h
a
n
g
e
s
w
h
i
c
h
c
o
u
l
d
he
lp
th
e
pl
an
ts
me
et
th
ei
r
ef
fl
ue
nt
re
qu
ir
em
en
ts
;
(4
)
R
e
v
i
e
w
e
x
i
s
t
i
n
g
m
o
n
i
t
o
r
i
n
g
p
r
o
g
r
a
m
s
an
d
r
e
c
o
m
m
e
n
d
i
n
i
t
i
a
t
i
o
n
of
,
or
ch
an
ge
s,
in
ex
is
ti
ng
mo
ni
to
ri
ng
pr
og
ra
ms
as
re
qu
ir
ed
;
(5
)
Re
co
mm
en
d,
wh
er
e
ap
pr
op
ri
at
e,
th
e
us
e
of
in
du
st
ri
al
pr
et
re
at
me
nt
or
de
si
gn
/o
pe
ra
ti
on
al
ch
an
ge
s
at
th
e
tr
ea
tm
en
t
pl
an
ts
to
re
du
ce
ef
fl
ue
nt
le
ve
ls
of
to
xi
cs
;
’
(6
)
Id
en
ti
fy
pl
an
ts
wh
er
e
si
gn
if
ic
an
tl
y
lo
we
r
ef
fl
ue
nt
ph
os
ph
or
us
le
ve
ls
co
ul
d
be
ac
hi
ev
ed
by
mi
no
r
de
si
gn
/o
pe
ra
ti
on
al
ch
an
ge
s,
an
d
es
ti
ma
te
th
e
a
s
s
o
c
i
a
t
e
d
c
o
s
t
s
of
su
ch
m
o
d
i
f
i
c
a
t
i
o
n
s
;
(7
)
E
s
t
i
m
a
t
e
t
h
e
i
m
p
a
c
t
o
f
i
m
p
r
o
v
e
d
p
h
o
s
p
h
o
r
u
s
r
e
m
o
v
a
l
o
n
t
h
e
q
u
a
n
t
i
t
i
e
s
o
f
s
l
u
d
g
e
g
e
n
e
r
a
t
e
d
a
t
t
h
e
p
l
a
n
t
s
i
d
e
n
t
i
f
i
e
d
in
(6
).
 
 2.0 ASSESSMENT METHODOLOGY
2.1 General
A t
otal
of
39
was
tew
ate
r t
rea
tme
nt
pla
nts
in
the
Gre
at
Lak
es
Bas
in
wer
e
ori
gin
all
y
sel
ect
ed
by
the
IJC
for
eva
lua
tio
n.
A
det
ail
ed
que
sti
onn
air
e
was
sen
t
by
the
IJC
to
eac
h
pla
nt
and
jur
isd
ict
ion
.
The
que
sti
onn
air
e
is
in-
cl
ud
ed
as
Ap
pe
nd
ix
A
of
th
is
re
po
rt
.
Th
e
or
ig
in
al
li
st
of
39
pl
an
ts
wa
s
ev
en
t-
ual
ly
nar
row
ed
to
30
pla
nts
for
det
ail
ed
ass
ess
men
t
by
CAN
VIR
O.
The
loc
ati
ons
an
d
ba
si
c
in
fo
rm
at
io
n
fo
r
th
es
e
30
pl
an
ts
ar
e
sh
ow
n
in
Fi
gu
re
1
an
d
Ta
bl
e
2,
respectively.
Th
e
ge
ne
ra
l
as
se
ss
me
nt
fo
rm
at
ut
il
iz
ed
for
the
pl
an
t
as
se
ss
me
nt
s
is
de
pi
ct
ed
as
a
fl
ow
ch
ar
t
in
Fi
gu
re
2.
Co
ns
id
er
ab
le
ef
fo
rt
wa
s
ex
pe
nd
ed
in
ob
-
ta
in
in
g
ad
di
ti
on
al
in
fo
rm
at
io
n
ov
er
an
d
ab
ov
e
th
at
da
ta
su
pp
li
ed
in
th
e
in
di
vi
-
du
al
qu
es
ti
on
na
ir
es
.
Ea
ch
pl
an
t
(u
su
al
ly
pl
an
t
su
pe
ri
nt
en
de
nt
)
wa
s
co
nt
ac
te
d
at
le
as
t
on
ce
an
d
so
me
ti
me
s
as
ma
ny
as
4
or
5
ti
me
s
vi
a
te
le
ph
on
e
or
co
rr
es
po
n—
_
de
nc
e.
In
ad
di
ti
on
,
so
me
in
fo
rm
at
io
n
wa
s
pi
ck
ed
up
at
in
di
vi
du
al
pl
an
t
si
te
s
by
pe
rs
on
ne
l
fr
om
th
e
On
ta
ri
o
Re
gi
on
of
fi
ce
of
th
e
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Service (EPS).
2.
2
Da
ta
Co
mp
il
at
io
n
an
d
Da
ta
Ha
nd
li
ng
CA
NV
IR
O
re
ce
iv
ed
th
e
tr
ea
tm
en
t
pl
an
t
qu
es
ti
on
na
ir
e
on
Fe
br
ua
ry
4,
19
83
an
d
im
me
di
at
el
y
be
ga
n
to
ch
ec
k
th
e
qu
es
ti
on
na
ir
es
fo
r
co
mp
le
te
ne
ss
,
ac
cu
r—
ac
y
an
d
ad
eq
ua
cy
of
su
pp
le
me
nt
al
da
ta
.
It
be
ca
me
ev
id
en
t,
in
ma
ny
ca
se
s,
th
at
ke
y
pi
ec
es
of
in
fo
rm
at
io
n
we
re
ei
th
er
mi
ss
in
g,
in
co
mp
le
te
,
an
d/
or
in
ac
cu
ra
te
.
Du
ri
ng
th
is
ti
me
co
ns
um
in
g
ph
as
e
of
qu
es
ti
on
na
ir
e
re
vi
ew
,
co
ns
id
er
ab
le
ef
fo
rt
wa
s
ex
pe
nd
ed
ve
ri
fy
in
g
ca
lc
ul
at
io
ns
an
d
co
mm
un
ic
at
in
g
wi
th
pl
an
t
of
fi
ci
al
s“
(u
su
al
ly
pl
an
t
su
pe
ri
nt
en
de
nt
s)
.»
De
ta
il
ed
pl
an
t
pr
oc
es
s
sc
he
ma
ti
cs
we
re
al
so
pr
ep
ar
ed
at
th
is
ti
me
.
Fo
r
th
os
e
tr
ea
tm
en
t
pl
an
ts
wh
er
e
op
er
at
in
g
da
ta
an
d/
or
mo
ni
to
ri
ng
da
ta
on
to
xi
c
su
bs
ta
nc
es
we
re
mi
ss
in
g,
fo
ll
ow
-u
p
by
te
le
ph
on
e
wa
s
us
ed
in
an
at
te
mp
t
to
ga
th
er
ad
di
ti
on
al
in
fo
rm
at
io
n.
Th
is
ph
as
e
of
th
e
pl
an
t
ev
al
ua
ti
on
re
ru
lt
ed
in
th
e
pr
ep
ar
at
io
n
of
a
de
si
gn
ev
al
ua
ti
on
sh
ee
t
fo
r
ea
ch
pl
an
t.
Op
er
at
i
na
l
da
ta
fo
r
th
e
ye
ar
19
81
or
av
er
ag
e
da
il
y
fl
ow
s,
su
sp
en
de
d
so
li
ds
an
d
to
ta
l
ph
OS
ph
or
us
we
re
al
so
su
mm
ar
iz
ed
by
mo
nt
h.
Th
e
mo
nt
hl
y
da
ta
su
mm
ar
ie
s
we
re
th
en
us
ed
to
pr
ep
ar
e
pr
ob
ab
il
it
y
pl
ot
s,
wh
ic
h
as
si
st
ed
in
th
e
de
te
rm
in
at
io
n
of
wh
et
he
r
a
tr
ea
tm
en
t
pl
an
t
ac
hi
ev
-
ed
it
s
ju
ri
sd
ic
ti
on
al
re
qu
ir
em
en
ts
.
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 TABLE
2. BA
SIC IN
FORMAT
ION FO
R 30 T
REATME
NT PLA
NTS EV
ALUATE
D
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DESIGN
FLOW
TYPE
PHOSPH
ORUS R
EMOVAL
JURISD
ICTION
: PLAN
T NAME
(1000
m3/d)
0F PLA
NT
CHEMIC
AL USE
D
SLUDGE
DISPOS
AL MET
HOD
ONTAR
IO
Toron
to Ma
in
812.3
A.S.
Fe
Incin
erato
r as
h re
cover
ed by
contr
actor
Hamilt
on
408.4
A.S.
None
Incine
rator
ash to
landfi
ll
Windso
r West
erly
163.6
Prim.
.Fe or
Al, Po
ly
Dewate
red sl
udge t
o comp
osting
London
Greenw
ay
102.2
A.S.
none
Incine
rator
ash to
landfi
ll
Wellan
d
69.0
Al
Digest
ed slu
dge to
farmla
nd
Peterboro
ugh
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Fe
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sludge to
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Toront
o Nort
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Fe
Digest
ed slu
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ed as
soil c
onditi
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ed slu
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farmla
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Fe
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ke to far
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landfill
6
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Fort Wayn
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dge
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Fe '
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Poly.
Air dried
solids bu
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o farmland
8 0
3 6
6 4
4
oI
o
L
L
L
L
o
L
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J
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O
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L
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.
0
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o
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Transfer to Cleve
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Akron
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Incinerat
or ash t
o landfil
l
Lima
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Fe, Poly
Digested
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farmland
Lorain
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Fe or Al
Dewatered
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farmland
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.
c
L
L
J
a
u0
Fe, Poly
=Incinera
tor ash
to landfi
ll
 
None
Incine
rator
ash to
landfil
l
None
Incine
rator
ash re
covere
d by c
ontrac
tor
None
‘ Incine
rator ash
to landfi
ll
<
<
<
<
<
Q
O
<
U
<
<
<
<
£
<
O
<
<
F
~
<
<
<
<
<
E
<
<
<
      
Trickl
ing Fi
lter
Fe = I
ron
l
Al = A
luminu
m
Efflue
nt Fil
tratio
n WPL
= Wast
e Pick
le Liq
uor P
oly =
Polyme
r
Prim. = Primary A.S. = Activated Sludge
. = Ox
ygen A
ctivat
ed Slu
dge,
= C
ont
act
/St
abi
liz
ati
on
.
L
L
L
I
.
C
I
'
-
L
|
J
O.A
.S
C.S.
sumo
mm
mm
‘NJDI
II! ﬂ
LBSSB
SSV U
H m
m
ﬂ 1
m M1
1 ' Z
mu
                               
r
_
_
_
,
.
_
5mm
mum:
no 1mm:
alumna '3
mum
Imam
.-
mm
at:
5.1qu mm 'a - .
1mm:
‘ {
,
mis
mms
stam
ens
31x01
'3
on
man
- sums
mm m s.va
lawm
an
SW
4 1
*
Inuv
mm no
mm
m ‘—
was
was
'
smut
)!
mm
‘
M13338
a» mutu
al 'v
k
mm mm
..
on
an nausszssv
mm
m I)
new
31
er
mum
nmau 1r
10153:
0mm so .
s31
  
2.3
2.3.1
Plant Performance Evaluation
Assessment of Plant Operating Efficiency
At this stage the team assessment phase was initiated. An evaluation
form was prepared (shown in Appendix B) to use as a basis for analyzing each
plants operation. For those plants that provided daily records for each month
of 1981, it was possible to examine in detail plant operation and performance.
However, a number of the plants did not furnish the daily records (e.g. only a
single sheet containing monthly averages was submitted for several plants).
For those plants which provided only monthly data, a less detailed review of
plant performance was possible. In many cases, the evaluation relied on the
best engineering judgement of the CANVIRO team to identify any specific problem
areas. ’
Reasons for non-achievement of effluent regulations due to design
comparing plant data to standard reference
factors were determined by
,materials, such as the Ontario Ministry of the Environment's "Guidelines for
the
Desig
n of
Sewag
e Tr
eatme
nt W
orks"
(MOE
1981)
; th
e Wa
ter
Pollu
tion
Contr
ol
Feder
ation
fs "
Haste
water
Treat
ment
Plant
Desig
n" (
NPCF
1977)
; an
d th
e U.S
. EP
A
Process Design Manuals for PhOSphorus Removal and Suspended Solids Removal (EPA
1976, 1975).
requirements for 8005 and suspended solids were then delineated.
Where apprOpriate, recommendations for meeting the jurisdictional
2.3.2 Evaluation of Phosphorus Removal Program
In t
he a
sses
smen
t of
phos
phor
us
remo
val
prog
rams
at
the
30 t
reat
ment
plan
ts,
seve
ral
fact
ors
were
cons
ider
ed
incl
udin
g P
-rem
oval
dosa
ge,
effl
uent
solub
le-P
(wher
e ava
ilabl
e),
clari
fier
hydra
ulic
loadi
ngs
(m/d)
, an
d oth
er f
ac—
tor
s.
In
add
iti
on,
an
est
ima
te
was
mad
e o
f t
he
rel
ati
ve
per
cen
tag
e o
f t
he
effl
uent
tota
l-P
that
coul
d be
cons
ider
ed a
s bi
oava
ilab
le
by m
akin
g co
mpar
ison
s
to
seve
ral
Onta
rio
plan
ts
rece
ntly
samp
led
for
bioa
vail
able
-P
by
CANV
IRO
Consultants Ltd. (1982).
Whe
re
app
lic
abl
e,
min
or
mod
ifi
cat
ion
s
For
imp
rov
ing
P-r
emo
val
wer
e
iden
tifi
ed.
Modi
fica
tion
s s
uch
as
incr
ease
d c
hemi
cal
dosa
ge,
chan
ge
of
poin
t
of
che
mic
al
add
iti
on,
add
ing
che
mic
al
(as
Opp
ose
d
to
non
e
bei
ng
add
ed)
,
and
chan
ge
of
chem
ical
were
cons
ider
ed.
The
incr
ease
d c
osts
of
the
impr
ovem
ent
were
esti
mate
d a
nd
the
impa
ct
in
term
s o
f i
ncre
ased
slud
ge
prod
ucti
on
calc
u-
lated.
 2.3.3 Evaluation of Toxic Substances Renoval Capabilities
The removal of toxic substances by the wastewater treatment plants
was assessed using data provided by the treatment plant or Provincial/State
authorities. The data submitted was highly variable from plant to plant in
terms of the frequency of analysis, the waste streams analyzed and the toxic
constituents analyzed. For those plants with heavy metals data for their in—
fluent and effluent streams, the levels were compared to those recorded in the
studies by Atkins and Hawley (1978) and in the 40 POTN study conducted by the
U.S. EPA (EPA 1982). The latter study was also used to assess levels of trace
organics in plant influents and effluents; such information, however, was pro-
vided for only a few plants. Concentrations of metals in digested sludges were
comp
ared
to t
he l
evel
s f
ound
in d
iges
ted
slud
ges
by w
ebbe
r e
t al
(198
1),
and
EPA (1982).
The levels of toxic substances were compared to the benchmark studies
to provide a basis for evaluation of the need for industrial pretreatment.
Elev
ated
conc
entr
atio
ns
of m
etal
s in
infl
uent
s,
effl
uent
s or
slud
ges
rela
tive
to t
he b
ench
mark
stud
ies
was
indi
cati
ve o
f a
need
to c
onsi
der
pret
reat
ment
of
poss
ible
sour
ces.
In i
nsta
nces
wher
e in
dust
rial
disc
harg
es w
ere
iden
tifi
ed o
r
know
n an
d to
xic
data
were
not
avai
labl
e, m
onit
orin
g of
infl
uent
qual
ity
was
re-
comm
ende
d.
Mino
r p
roce
ss
modi
fica
tion
to
impr
ove
toxi
cs
remo
val
(e.g
. i
n—
cre
ase
d S
RT
in
aer
ati
on
bas
ins
for
org
ani
cs
remc
val)
wer
e a
lso
rec
omm
end
ed,
wher
e ap
prop
riat
e.
V
'
2.3.4 Assessment of Plant Monitoring Programs
Mon
ito
rin
g p
rog
ram
s w
ere
ass
ess
ed
by
sum
mar
izi
ng
the
exi
sti
ng
pro
gra
m .
on
a l
arg
e m
ast
er
shee
t.
Fro
m t
his
rec
ord
it
was
then
pos
sib
le
to
det
erm
ine
whether
(a)
sa
mp
li
ng
fr
eq
ue
nc
y
was
ap
pr
op
ri
at
e,
(b)
typ
e o
f s
amp
le
col
lec
ted
was
app
rop
ria
te
(gr
ab
or
com
pos
ite
);
and
(c)
whe
the
r
add
iti
ona
l
par
ame
ter
s
or
was
te
str
eam
s
req
uir
ed
ana
lys
is.
Rec
omm
end
ati
ons
wer
e t
hen
mad
e f
or
imp
rov
ing
the
exi
sti
ng
mon
ito
rin
g p
rog
ram
,
bas
ed
on
bes
t e
ngi
nee
rin
g j
udg
eme
nt.
In
cas
es
whe
re
inf
orm
ati
on
on
the
lab
ora
—
tor
y Q
A/Q
C p
rog
ram
was
ava
ila
ble
, t
he
over
all
ade
qua
cy
of
the
se
pro
gra
ms
was
eva
lua
ted
, a
gai
n b
ase
d l
arg
ely
on
eng
ine
eri
ng
jud
gem
ent
and
pri
or
exp
eri
enc
e.
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2.4 Sun-ary of Plant Perforlance
After detailed plant review was completed, effort was made to identi-
fy
the
maj
or
fac
tor
s
inf
lue
nci
ng
eac
h p
lan
t's
per
for
man
ce
and
to
rat
e
the
sev
eri
ty
of
the
se
fac
tor
s o
n a
num
eri
cal
sca
le
ran
gin
g f
rom
0 t
o 3
, w
ith
O i
n-
dic
ati
ng
a s
ign
ifi
can
t p
rob
lem
and
3 i
ndi
cat
ing
a s
eri
ous
pro
ble
m.
The
gen
era
l
eva
lua
tio
n
cri
ter
ia
use
d
for
ass
ign
ing
poi
nts
to
the
per
for
man
ce
fac
tor
s
are
summarized in Table 3.
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TABLE
3.
BASIS OF POINTS RATING FOR FACTORS AFFECTING TREATMENT PLANT OPERATION
 
FACTOR
RATING
0 1
2 3
Combined Sewers
and
I/I
100% separate and
<10%
I/I
80-100% separate and
10—25%
1/1
(80% separate and/or 25-40%
1/1
Up to 100% combined
and/or >40% I/I
Frequency and
Volume of
Bypassing
None
<6 occurrence/yr
(10% of
flow
per
occurrence
6-24 occurrences/yr
10-50% of flow per
occurrence
>24
occurrences/yr
>50% of flow per
occurrence
Organic Loading Less than design
load
(25% of time over
design and/or minor
peak loadings
Up to 50% over design
and/or frequent peak
loads
>100% over design
and/or constant peaks
Hydraulic
Loading
Within design
(50% of time over
design
50-1001 over design
>100% over design
Industrial
Loading
(metals)
Metals at typical
domestic levels
One or two metals at
elevated levels
Several metals at
elevated levels
Process inhibition or
sludge la
ndspreadi
ng
restrictions
Sludge Treatment
and Disposal
Operates at full
capacity with no
problems
One or two metals may
cause problems for land
disposal if levels
increase
Several metals or organics
at potentially hazardous
levels in sludge land dis-
posal programs; equipment
deficiencies identified
Equipment defective
or ino
perati
ve
Staffing and
Training
24 hour presence 16 hr pre
sence and
/or
specific
training
problem identified
8 hr presence and
specific training
problem identified
Sampling and
Analytical
Procedures
Follow permit
sampling
Need additional sampling
for one Or two process
control parameters‘
Need additional
sampling for several
parameters
P
r
o
c
e
s
s
Monitoring
and Records
All process and
operational data
present
Monitoring data present
Process data incomplete
No acceptable forms
for regular monitoring
and process control
Completeness of
Information
 
All data supplied,
few
errors,
questionnaire
complete
 
Compliance records but
no process data; some
follow-up required
 
Extensive follow-up
required; questionnaire
incomplete
in many
spots; many errors in
calculations
   
-
1
1
-
 
 - 12 -
3.0
RESULTS
OF
PLANT
ASSESSMENTS
The
design
evaluation
sheets,
along
with
the
corresponding
probabili-
ty distributions
for plant flow and effluent 8005,
suspended
solids
(T55),
and
total phosphorus (TP) concentrations appear as Figures 3 to 32.
The probabi-
lity
distributions
indicate
the
percentage
of
the
time
(on
a monthly basis),
that 8005, suspended solids and total phosphorus exceed the required effluent
concentrations.
In these probability plots, the design value for flow
is indicated as a solid line (
), and the required effluent concentrations
are indicated by a broken line (__ _.__).
The probability plots for 8005, T85
and TP indicate both influent concentrations (x), and effluent concentrations
(0). When only effluent data for phosphorus was reported, the concentrations
 
were plotted using (x). ,
The results of the assessments of the individual plants are summar-
ized in Table 4 (p. 103). Two plants, Akron and Buffalo Bird Island were
either in the midst of or in the planning stage of major construction pro-
grams. The 1981 data reported are representative of that year's operation, al—
though much improved performances can be expected with the completion of the
plant expansions. As indicated in Section 2.4, the detailed assessments for
each plant are available, but for the sake of brevity, have not been incorpor—
ated into this report. Specific aspects of the plant assessments are discussed
in the following subsections.
3.1 Treatment Plant Performance
Treatment plant performance was assessed relative to all discharge
requirements specified for each individual plant; however, Table 4 summarizes
plant compliance only for the major conventional contaminants of 8005, suspen-
ded solids (T55), and total phosphorus (TP). Details with respect to other
pertinent discharge requirements for specific plants are included in the indi-
vidual plant assessments.
There is considerable variation between jurisdictional effluent re-
quirements, as summarized in Table 5 (p. 106). lgaically, requirements in the
Province of Ontario are more stringent in terms of effluent concentrations for
3005 (:15 mg/L) and T35 (:15 mg/L) for secondary plants. However, these requi-
rements are based on annual average concentrations. Conversely, effluent re-
'quirements for U.S. plants (States of Minnesota, Wisconsin, Indiana, Michigan,
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cnlorlne 0mm flee:
w'nlc Loedlng ﬁfe: 0.” kg VS/I’ld
I
- Deelgn: 40 .111
(0.010 10 vyn’len
m
‘ '95“ 5‘ ""
Dosage: 2.9 Ig/l.
Sl 0—1.1
      
Prl Clrlflere
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g
l
‘
OneIlcal: Ferrous allorlde (Ilene pickle llquor)
Dosage: O90 L/d (130 pl/d) 0 10' Fe or ‘ 5| 0| l
Mind: Two roller wees 1-11"
12.6 Ig/L as s. (on)
Tom Fllfer Area: 2.3 .1 (25 "21
Locaﬂm: Before aeraflon tents
328 fumes (360 tons) dry aollds for dlepoeal per Sludp Feed Rafe: 1.7 L/e (0.06 "5/5)
7.8. Sludge hauled fa ferI land or landflll. Sollde Fed Rate: 97 kg (214 lb) a‘y
sollds pr hour
Coke Sollds Canc'n: 0-101
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l9" Am Fm mmumW
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1. Perlodlc nlgn levels of phoapnorue In 1. Plan? were, delly (101,1: 6}! of
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nefeeefer mule dosage control problem.
deelm value.
F/I: 0.10-0.12 (ea?)
2. Effluenf 9N freauemly enrceeda 8.0 lax.
2. 5y". 1: 1001 mm and Ill
Rent-n Rate: mum
“5
20°
'0 M" m' 75" “V‘
11.11 for mknoen reasons.
earl-ﬂed u only 121 of 110-.
Phosphorus III-v.1 Ch-Ical Doeege: 12.6 aw. as r.
3. Plan? has dlfflculfy Ielnfalnlng both 3. Plant over"- a? 15 d SRT fyplcally. Ile:P hflax La
1.0 mfnly avg. 7.5 kg“
edequeu dlelnfecﬂon and total Clz
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6.0 “My IM-
_
reeldual <0.2 Ig/L; observe periodlc him 5. Ternary fllfeu reduce 000, end 55
(Yelce In alx years)
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coon" of fecal cantor-3111 effluent.
'0 <5 Ig/l: eecn 1n flnal effluent.
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 10110112111":
mama" FEILITY:
m‘ll‘ WI":
P
m
9°05
5.5.
‘l’oYll P
cl;
annual
pH
“til”
“I”:
to I; .1
125101
(all)
200
2‘5
l0.0
RACI'E, IISMIN
ACTIVATED
SLLDGE
(001mm STABILIZATIW
CITY (f RICII‘
 
(mourn
Iva
112mm
(30 any I119)
(111.1
(our)
30 (30 a Ivg)
-—
3o (30 a .191
-
1.0 (50 0 avg)
--
0.3 Ig/L nu
—
—
6.0 Iln; 9.0 II:
Avol'lge Dolly Flo.
- Duslgn: ' 113,400 113/11 (30 um)
.
- 1901:
04.020 1.5/0 (22.211001
Col lecﬂon Sysu- - Rocnener: Sop-rate 90]
: Cwlned 10$
Haste-o'er Sourcos: Sanlflry: unknown
lndustrlal: unknown
I/I: unknown
 
Scroons: None In sorvlce
Cot-Inuvors: Four brIlnuYors
. Grlf ROI-oval: Four aura?“ g'lf Yanks
:DIIonslons - l5.9 x 2.1 11 }.I111 (52 x 7 x lo H)
: Doslgn IR? — 5.5 Iln
M Snug. MS: 11041.; gravity (Io-1
Prl
Clrlflors
  
110. 01 (11111;: 519111
DIIInllons: # O 0.8 I x 10.5I I 5.2 I II.
(137 n x 34.3 (1 x 10.3 m
4.36.6Ix II.4I1(3.ZIII.
(120 11 x 37.3 11 x 10.3 m
Tofol Sun-c. 4m:
3460 .2 (37,200 (12)
tom
Von-u
11.090 .3 (391,000 115)
0:12
'9"
MT :
2.3 hr
3.2
lelr 11-1.:
130 -’/-/0
101
(11,100 9.1/11/(11
(111001
51:1. 5.11. 11.1.: 32.0 9/1310
24.3
(806 gal/1Y2“)
(3901
 
mwizi
CMIIcoI: Perv-11.3 cnlorldo (none plckle liquor)
Dosage:
0—6 Ig/L as F.
Loo-Non: Either a? r011 lnflmf or av prlIary
“flu-n?
DESIGN EVALUATION
AIrINoISocﬂu
I) Cunacf BIsIns
lb. of Baslns: ThrIe (only fro um)
DIIenslons: 5!.2 I 11 I8.5 I x 4.5 I In.
(I68 1? x 60 f? )1 I4 f?)
701:1 1010-: 12,010 .5 (423,400 1131
RT: lbslgl: 2.5 hr
: 19M:
2.3 nr
0) Ro—aoratlon Basins
No. of Boslns: T110(a'1|y on. and)
DIIInsIons: 51.2 I 31 I8.} 111 x 4.5 I In.
(I66 f? x 60 (Y x N (1)
Tom 101m: 0000 .3 (202,200 115)
“KT: Design: 1.8 hr I I00! reYurn
: I981:
3.5 hr
c) Act-anon: Flve color-"son for ("Hum woman
a? 1334 9/11.". (47,000 er.) (am up.
ClIrl'Iors
 
Mn. o1 131m: Slx
DI-nslons: 3 O 25.9 gala x 3.7 I
(as n (11. ,1 12 m
: 5|26.4Idl0x3.7I
(93 (1 01. x 12 on
701.1 Sumc. Aron:
3400 .2 (37,400 1111
Tom Von-z 12,900 .5 (454,000 1131
“£2
“'0‘
V 1m:
2.7 hr
3.7
11.11- Ram
105 RAM
144
(15,000
I/lY/d)
(11,6001
52.6 - /-2/0
24.1
(002 gal/11210)
(59:1
Sur. Se‘l. Rafe:
Dlslnfecflm
Chloran 0041700? TIII - Doslgn: I5 Iln at peak Nov
- I91": 47 Iln
Dos-00: 1.6 - 2.2 Ig/L
OPERATIOIAL
EVALUATIOU
(Ill)
Mlml Fm
I. (help nydrullc loadan 00 secondary clnrlfleu
Is M90. Peck "on mu" In 55 carryover In
(In-l olfluenf.
1. PrI-ry clorlller: We
only 2” of 000, Ind
1” 01 T55 dunno roloflvoly lo11 who.
seﬂllng
m
u
.
To?" residue! chlorine In “Nu-m l0 out of
ooIollunoe 24! of VIII one 'o oonfroller promo-s
ruulflng tr:- alnonoom
controllor and
m
l
.
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3
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Phosphorus r-vel
511109. Punos:
PrlIIrv: - 5 911-05 01.13 Is/Iln en.
(500 gel/Iln) no.
Mum - 9 pups c 12.9 I’lIln eI.
(5400 gal/Iln)
In": 2 puns O 2.55 Isl-Ill on.
(700 gel/Iln)
m1:
DI
Io
   
lb. 0‘ ‘1',“3: T110 an-ry. on. "conﬁry
(III-11110115: Prlarlu 27.5 I ﬁll 11 8.I I
(90 n 01- x 26.5 m on.
: Seoomory 10.3 I all 11 10.0 I
(60 H dll x 55.5(1)
101-1 Volu-z 9930 -’ (330,000 (1’1
PHIIry Dlgener IR‘I’ - Dulgn: 5.! a
- 1901: 20 11
ml: Lodlng ﬁne:
*-
Doulgl: 4.9 11, vsn’m
I
(0.30 10 VS/n’hn
3
1901: 1.7 119 visas/a (0.11 10 vsne’lu
I
50-2 ml”
MM:
Tlree III? “nor are".
DII-nlons:
I O I.0I (}.I f?)
: 2 I I.5I (4.9 ﬂ)
Sludge Feud Rota: 3.2 - 4.‘ LII
(so - 70 9-11-1111
Sollds Fed Run: 636 kg ky
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I. Plant boar-'0! a? 78! of
SR1:
L11an
anlp hydraulic clpoclfy.
F/I:
0.29
2. m0, load and 55 load or. 4”
Roflrn Role:
and ‘9! of aslm loads,
respoctlvoly.
3. Flint has auto-nu: 6-7.
oculslflon and
logglng by con-
pu‘ler for -Jor poroIofors.
5’!
Phosphorus lie-oval CMIlcol (hoop: Iowa: 6 Ig/L as F.
uezP Rule:
Unlmm
Dunn Flor - Frequency: moron once/your
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- I 0' Flow: 35! -11
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an
32
2,
00
0
m3
/d
(8
5
M0
0
U.
S.
).
At
th
e
Li
ma
,
Oh
io
pl
an
t,
a
mo
re
co
mp
le
x
th
re
e—
ti
er
ed
sy
st
em
is
in
ef
fe
ct
,
wh
er
ei
n
th
e
pl
an
t
ha
s
op
er
at
io
na
l
mo
de
s
ac
co
rd
in
g
to
th
e
hy
dr
au
li
c
fl
ow
re
-
gi
me
.
Wi
th
su
sp
en
de
d
so
li
ds
as
an
ex
am
pl
e,
th
e
re
qu
ir
em
en
ts
fo
r
th
e
Li
ma
pl
an
t
are as follows:
 
  
Jg
FLO
N
TRE
ATM
ENT
SUS
PEN
DED
SOL
IDS
LIM
IT
(mg
/L)
m3
/d
MG
D
(U
S)
MO
DE
7
d
av
g.
30
d
av
g.
70
,0
00
18
.5
Te
rt
ia
ry
20
14
70
,0
00
-1
25
,0
00
18
.5
—3
3
Se
co
nd
ar
y
30
20
12
5,
00
0-
20
0,
00
0
33
-5
3
St
or
m
Fl
ow
30
-
 
In
a
nu
mb
er
of
ca
se
s
du
ri
ng
th
e
ev
al
ua
ti
on
s,
it
wa
s
ob
se
rv
ed
th
at
wh
il
e
pl
an
ts
ac
hi
ev
ed
th
e
st
ip
ul
at
ed
30
d
av
er
ag
e
co
nc
en
tr
at
io
n
li
mi
ts
,
th
e
ad
di
ti
on
al
re
mo
va
l
re
qu
ir
em
en
ts
du
e
to
va
ri
ab
le
hy
dr
au
li
c
re
gi
me
ca
us
ed
th
e
pl
an
t
to
be
cl
as
si
fi
ed
as
fa
il
in
g
to
me
et
th
e
li
mi
t
fo
r
a
mo
nt
h
(e
.g
.
Ro
ch
es
te
r,
Li
ma
)
v
Ta
bl
e
6
su
mm
ar
iz
es
th
e
fr
eq
ue
nc
y
di
st
ri
bu
ti
on
of
ef
fl
ue
nt
80
05
,
T5
5
an
d
TP
va
lu
es
fo
r
th
e
30
tr
ea
tm
en
t
pl
an
ts
,
as
we
ll
as
th
e
to
ta
l
an
nu
al
di
sc
ha
r-
ge
s
of
th
es
e
co
nv
en
ti
on
al
co
nt
am
in
an
ts
in
19
81
.
Th
e
me
di
an
(5
0
pe
rc
en
ti
le
).
co
nc
en
tr
at
io
ns
of
B0
05
,
T5
5
an
d
TP
in
th
e
tr
ea
te
d
ef
fl
ue
nt
s
fr
om
th
e
30
pl
an
ts
we
re
10
.5
mg
/L
,
11
.0
mg
/L
an
d
0.
80
mg
/L
,
re
sp
ec
ti
ve
ly
.
Av
er
ag
e
ef
fl
ue
nt
qu
al
i-
' t
y
wa
s
14
.7
(t
10
.0
)
mg
/L
80
05
,
21
.1
it
23
.0
)
mg
/L
T5
5,
an
d
0.
94
(t
0.
76
)
mg
/L
TP
.
Ba
se
d
on
a
to
ta
l
fl
ow
of
4,
78
8,
00
0
m3
/d
fr
om
30
pl
an
ts
in
19
81
,
th
is
_r
e-
pr
es
en
ts
to
ta
l
di
sc
ha
rg
es
of
78
,6
00
kg
/d
80
05
,
13
0,
00
0
kg
/d
TS
S
an
d
4,
56
0
kg
/d
TP. ‘
TA
BL
E
6.
SU
MM
AR
Y
OF
DI
SC
HA
RG
ES
or
CO
NV
EN
TI
ON
AL
CO
NT
AM
IN
AN
TS
‘ (BOD5, T55 and TP)
AV
ER
AG
E
CO
NC
EN
TR
AT
IO
N
(m
g/
L)
19
81
CO
NT
AM
IN
AN
T
CO
NC
EN
TR
AT
IO
N
AC
HI
EV
ED
BY
x
%
OF
PL
AN
TS
TO
TA
L
DI
SC
HA
RG
E
*
(m
g/
L
t
S.
D.
)*
*
10
%
50
%
90
%
.
(k
g/
d)
80
05
14
.7
t
10
.0
3.
6
10
.5
29
.
78
,6
00
TS
S
21
.1
t
23
.0
3.
7
11
.0
61
.
13
0,
00
0
TP
0.
94
t
0.
76
0.
31
0.
80
1.
35
4,
56
0
   
 
  
 
 
*
Ba
se
d
on
to
ta
l
fl
ow
of
4,
78
8,
00
0
m3
/d
fr
om
30
pl
an
ts
.
**
3.
0.
=
St
an
da
rd
De
vi
at
io
n
‘
Th
e
re
su
lt
s
of
th
e
as
se
ss
me
nt
of
tr
ea
tn
‘n
t
ef
fi
ci
en
cy
ar
e
su
mm
ar
iz
ed
in
Ta
bl
e
7
fo
r
th
e
ma
jo
r
co
nv
en
ti
on
al
co
nt
am
in
an
ts
(8
00
5,
T3
5
an
d
TP
).
Se
v-
en
ty
-t
hr
ee
pe
rc
en
t
of
th
e
pl
an
ts
(2
2
pl
an
ts
)
ac
hi
ev
ed
th
ei
r
B0
05
re
qu
ir
em
en
ts
.
Si
xt
y-
th
re
e
pe
rc
en
t
of
th
e
pl
an
ts
19
pl
an
ts
)
me
t
th
ei
r
TS
S
re
qu
ir
em
en
ts
.
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TABLE 7. SUMMARY OF ASSESSMENT OF TREATMENT EFFICIENCY
NUMBER OF PLANTS PERCENT OF PLANTS
PARAMETER MEETING REQUIREMENT MEETING REQUIREMENT
3005 22 73
TSS 19 63
TP 16 53
All
Para
mete
rs (
8005
, TS
S, T
P)
12
40
No Parameters (8005, TSS, TP) 7 23
    
Fift
y-th
ree
perc
ent
of t
he p
lant
s (
16 p
lant
s)
achi
eved
thei
r TP
requ
irem
ents
.
Only
ten
plan
ts
(Rac
ine,
Milw
auke
e Jo
nes
Isla
nd,
Mish
awak
a,
Pont
iac,
Bay
City
,
Clev
elan
d,
Wind
sor
West
, W
ella
nd,
Simc
oe
and
Geor
geto
wn)
achi
eved
thei
r r
e-
quir
emen
ts
for
all
thre
e m
ajor
conv
enti
onal
cont
amin
ants
in
1981
.
Six
addi
-
tion
al
pla
nts
(in
clu
din
g L
ora
in,
Sag
ina
w,
Pet
erb
oro
ugh
, N
apa
nee
, C
row
n
Poi
nt
and
Rip
on)
ach
iev
ed
the
ir
800
5 a
nd
TSS
req
uir
eme
nts
thr
oug
hou
t 1
981,
but
did
'no
t m
eet
the
ir
TP
req
uir
eme
nt
for
par
t o
r a
ll
of
1981
.
New
or
imp
rov
ed
pho
s-
phor
us
remo
val
faci
liti
es
as
sugg
este
d i
n T
able
4, w
ould
prob
ably
resu
lt
in
the
se
pla
nts
mee
tin
g a
ll
the
ir
maj
or
con
tam
ina
nt
remo
val
req
uir
eme
nts
for
all
of
a y
ear
, p
rov
ide
d t
hat
all
oth
er
fac
tor
s r
ema
ine
d c
ons
tan
t.
Seve
ral
pla
nts
were
very
clos
e to
meet
ing
all
requ
irem
ents
thro
ugho
ut
1981
, e
xcep
t f
or
one
mon
th
whe
n p
lan
t e
ffl
uen
t d
ete
rio
rat
ed
due
to
fac
tor
s s
uch
as
exc
ess
ive
rain
-
fall
.
Pla
nts
in
thi
s
sit
uat
ion
wer
e L
ima,
Aub
urn
,
For
t W
ayn
e a
nd
Dulu
th.
Roc
hes
ter
was
in
a s
imi
lar
sit
uat
ion
wit
h
res
pec
t t
o B
OD
and
TSS
rem
ova
ls,
al-
though TP removal was not as consistent.
Alt
hou
gh
sev
en
pla
nts
did
not
ach
iev
e t
hei
r r
equ
ire
men
ts
for
all
maj
or
con
ven
tio
nal
con
tam
ina
nts
for
par
t
or
all
of
198
1,
thi
s
cla
ssi
fic
ati
on
may
res
ult
in
an
und
uly
har
sh
ass
ess
men
t
for
pla
nts
suc
h a
s D
ulu
th
and
Roc
hes
-
ter
.
The
se
pla
nts
ope
rat
ed
wit
hin
the
ir
per
mit
req
uir
eme
nts
for
mos
t
of
the
yea
r,
as
ind
ica
ted
by
the
ann
ual
ave
rag
es
for
con
ven
tio
nal
con
tam
ina
nts
in
Tab
le
4,
and
exc
eed
ed
the
ir
req
uir
eme
nts
on
a
lim
ite
d
bas
is.
The
rem
ain
ing
pla
nts
(Ny
and
ott
e,
Erie
, D
unk
irk
, B
uff
alo
and
Akr
on)
wer
e h
avi
ng
mor
e t
rou
ble
mee
tin
g t
hei
r p
erm
it
req
uir
eme
nts
in
198
1,
alt
hoi
;h
con
str
uct
ion
(ei
the
r
pla
n-
ned
or
on—
goi
ng)
and
pro
ces
s u
pgr
adi
ng
wer
e
not
ed
at
some
of
thes
e p
lan
ts
(Buffalo, Akron, Dunkirk).
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0n
the
bas
is
of
the
pla
nt
eva
lua
tio
ns,
rec
omm
end
ati
ons
wer
e
dev
elO
ped
to
imp
rov
e
per
for
man
ce
at
pla
nts
not
ach
iev
ing
the
req
uir
eme
nts
for
800
5
and
T85
.
Maj
or
rec
omm
end
ati
ons
suc
h
as
pla
nt
exp
ans
ion
s
or
sew
er
reh
abi
lit
ati
on
pro
gra
ms
wer
e
mad
e
for
ten
pla
nts
.
Thr
ee
of
the
se
pla
nts
had
alr
ead
y
com
men
ced
suc
h
pro
gra
ms
sub
seq
uen
t
to
com
ple
tio
n
of
the
que
sti
onn
air
e
in
198
1.
Min
or
mo
di
fi
ca
ti
on
s
to
pl
an
t
op
er
at
io
n
suc
h
as
in
cr
ea
si
ng
SRT
,
ad
di
ng
po
ly
el
ec
tr
ol
yt
e
fo
r
im
pr
ov
ed
su
sp
en
de
d
so
li
ds
ca
pt
ur
e
or'
mo
di
fy
in
g
sa
mp
li
ng
pr
oc
ed
ur
es
we
re
mad
e
at
a f
urt
her
sev
en
pla
nts
.
It
was
con
sid
ere
d
tha
t
thi
rte
en
pla
nts
did
not
re
qu
ir
e
an
y
mo
di
fi
ca
ti
on
s
ba
se
d
on
th
ei
r
19
81
pe
rf
or
ma
nc
e
re
co
rd
s.
De
ta
il
s
of
th
e
sp
ec
if
ic
re
co
mm
en
da
ti
on
s
ma
de
ar
e
in
co
rp
or
at
ed
in
the
-
in
di
vi
du
al
pl
an
t
ass
ess
men
ts
com
ple
ted
for
eac
h p
lan
t.
7
Ce
rt
ai
n
pl
an
ts
we
re
on
ly
re
qu
ir
ed
to
mo
ni
to
r
and
re
st
ri
ct
the
fec
al
co
li
fo
rm
co
un
ts
in
su
mm
er
mo
nt
hs
(e.
g.
Er
ie
an
d
Ak
ro
n)
,
wh
er
ea
s
a
nu
mb
er
of
ot
he
r
U.
S.
pl
an
ts
we
re
re
qu
ir
ed
to
li
mi
t
th
e
fe
ca
l
co
li
fo
rm
co
un
ts
in
th
ei
r
ef
fl
ue
nt
s
to
an
an
nua
l
le
ve
l,
ty
pi
ca
ll
y
20
0
co
un
ts
/1
00
mL
on
a
mo
nt
hl
y
ge
om
et
-
ri
c
av
er
ag
e
ba
si
s.
Th
is
re
st
ri
ct
io
n
wa
s
vi
ol
at
ed
at
se
ve
n
pl
an
ts
,
pr
im
ar
il
y
be
ca
us
e
of
pr
ob
le
ms
wi
th
tot
al
re
si
du
al
ch
lo
ri
ne
mo
ni
to
rs
.
,
vI
n
a
re
la
te
d
pr
ob
le
m,
pl
an
ts
su
ch
as
Du
nk
ir
k,
Ro
ch
es
te
r
an
d
Ra
ci
ne
di
d
no
t
me
et
re
qu
ir
em
en
ts
fo
r
to
ta
l
re
si
du
al
ch
lo
ri
ne
be
ca
us
e
th
e
ch
lo
ri
ne
mo
n-
it
or
in
g
sy
st
em
s
we
re
no
t
op
er
at
in
g
pr
0p
er
ly
an
d
ch
lo
ri
ne
do
sa
ge
ha
d
to
be
co
n-
tr
ol
le
d
ma
nu
al
ly
.
Th
e
ma
xi
mu
m
le
ve
l
in
th
e
pe
rm
it
wa
s
co
ns
eq
ue
nt
ly
ex
ce
ed
ed
on
a
nu
mb
er
of
oc
ca
si
on
s.
Op
er
at
io
n
of
th
e
ch
lo
ri
ne
mo
ni
to
ri
ng
sy
st
em
s
ap
pe
ar
s
to
be
a
si
gn
if
ic
an
t
pr
ob
le
m
at
up
to
10
of
th
e
30
pl
an
ts
su
rv
ey
ed
(33
%).
Th
e
ab
il
it
y
of
th
e
di
si
nf
ec
ti
on
sy
st
em
s
to
Op
er
at
e
as
de
si
gn
ed
sh
ou
ld
be
in
ve
st
i-
ga
te
d,
si
nc
e
ma
lf
un
ct
io
ns
co
ul
d
ca
us
e
ei
th
er
ef
fl
ue
nt
to
xi
ci
ty
due
to
ex
ce
ss
iv
e
ch
lo
ri
ne
do
sa
ge
s,
or
im
pa
ir
me
nt
of
re
ce
iv
in
g
wa
te
r
qu
al
it
y
du
e
to
hi
gh
fe
ca
l'
coliform counts. ‘
Th
e
re
qu
ir
ed
ra
ng
e
fo
r
ef
fl
ue
nt
pH
in
mo
st
U.
S.
ju
ri
sd
ic
ti
on
s
was
6.
0
-
9.
0
on
a
da
il
y
ba
si
s.
Mi
ch
ig
an
pl
an
ts
we
re
re
qu
ir
ed
to
me
et
a
mi
ni
mu
m
pH
of
6.
5,
as
wa
s
th
e
Du
lu
th
(H
LS
SD
)
pl
an
t.
Ma
xi
mu
m
al
lo
wa
bl
e
pH
le
ve
ls
we
re
ty
pi
ca
ll
y
9.
0,
al
th
ou
gh
Ri
po
n
wa
s
re
qu
ir
ed
to
me
et
a
ma
xi
mu
m
va
lu
e
of
8.0
,
an
d
Hy
an
do
tt
e
ha
d
a
ma
xi
mu
m
pH
of
9.
5
in
its
pe
rm
it
All
pl
an
ts
we
re
ab
le
to
me
et
a
pH
ra
ng
e
of
6.
0
-
9.
0,
bu
t
be
ca
us
e
of
mo
re
st
ri
ng
en
t
re
gu
la
ti
on
s,
Ny
an
do
tt
e
an
d
Du
lu
th
on
a
nu
mb
er
of
oc
ca
si
on
s
di
sc
ha
rg
ed
ef
fl
ue
nt
s
wi
th
a
pH
lo
we
r
th
an
th
e
re
qu
ir
ed
6.
5
le
ve
l.
Th
e
ef
fl
ue
nt
pH
of
Ri
po
n
wa
s
on
oc
ca
si
on
hi
gh
er
th
an
the required level of 8.0.
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Only the Duluth plant had heavy metal effluent requirements. The
reg
ula
tio
ns
for
met
als
are
inc
lud
ed
on
the
eva
lua
tio
n
she
et
(Fi
gur
e
18).
Duluth failed to comply with its zinc requirement in 1981.
3.2 Factors Affecting Plant Operation
 
Maj
or
fac
tor
s a
ffe
cti
ng
the
ope
rat
ion
of
the
pla
nts
are
sum
mar
ize
d i
n
Tab
le
4
wit
h
the
wei
ght
ing
fac
tor
s
as
ass
ess
ed
by
the
pro
jec
t
tea
m
bas
ed
on
bes
t e
ngi
nee
rin
g
jud
gem
ent
s.
The
fac
tor
s
con
sid
ere
d
inc
lud
ed:
(1)
Inf
ilt
rat
ion
/In
flo
w
or
Com
bin
ed
Sew
ers
(I/
I
or
CS
)
(2) Bypassing of Nastewater (BYPASS)
(3) Organic Loading (ORG. LOAD)
(4) Hydraulic Loading (HYD. LOAD)
(5) Industrial Loading (IND. LOAD)
(6)
Slu
dge
Tre
atm
ent
and
Dis
pos
al
(SL
UDG
E T
REA
T.)
(7) Staffing and Training (STAFF)
(8)
Sa
mp
li
ng
and
An
al
yt
ic
al
Pr
oc
ed
ur
es
(SA
MP
&
AN
AL
)
(9). Process Monitoring and Records Keeping (PROC. MONT.)
In
con
sid
eri
ng
the
se
eva
lua
tio
n
fac
tor
s,
it
is
imp
ort
ant
to
not
e
tha
t
int
er-
pl
an
t
co
mp
ar
is
on
s
ba
se
d
on
the
we
ig
ht
in
g
fa
ct
or
s
as
si
gn
ed
wi
th
in
the
nin
e
in-
di
vi
du
al
ca
te
go
ri
es
do
pr
ov
id
e
an
in
di
ca
ti
on
of
the
re
la
ti
ve
ma
gn
it
ud
e
of
th
at
sp
ec
if
ic
fa
ct
or
at
ea
ch
pla
nt.
Ho
we
ve
r;
in
te
r-
pl
an
t
co
mp
ar
is
on
s
ba
se
d
on
th
e
su
m
of
th
e
in
di
vi
du
al
we
ig
ht
in
g
fa
ct
or
s
do
no
t
pr
ov
id
e
a
va
li
d
ba
si
s
for
com
-
pa
ri
ng
pl
an
t
op
er
at
io
n.
Th
is
is
due
to
the
fa
ct
th
at
a
sp
ec
if
ic
pl
an
t
ma
y
hav
e
pa
rt
ic
ul
ar
pr
ob
le
ms
in
som
e
pa
rt
ic
ul
ar
ar
ea
s
(i.
e.
Sl
ud
ge
Tr
ea
tm
en
t
or
St
af
fi
ng
an
d
Tr
ai
ni
ng
)
bu
t
th
e
pl
an
t
ma
y
st
il
l
me
et
all
ef
fl
ue
nt
re
qu
ir
em
en
ts
du
e
to
th
e‘
be
ne
fi
ts
of
lo
w
lo
ad
in
g
co
nd
it
io
ns
hy
dr
au
li
ca
ll
y
or
or
ga
ni
ca
ll
y.
In
su
ch
ca
se
s,
th
at
pl
an
t
ma
y
ac
cu
mu
la
te
a
hi
gh
er
to
ta
l
sc
or
e
th
an
an
ot
he
r
pl
an
t
th
at
ha
s
a
po
or
er
ov
er
al
l
op
er
at
io
na
l
re
co
rd
.
Ta
bl
e
8
su
mm
ar
iz
es
th
e
re
su
lt
s
of
th
e
pl
an
t
op
er
at
io
n
ev
al
ua
ti
on
s
ba
se
d
on
the
we
ig
ht
in
g
sy
st
em
em
pl
oy
ed
,
ra
nk
ed
in
or
de
r
ba
se
d
on
the
re
la
ti
ve
impact on plant operation.
0n
the
ba
si
s
of
th
es
e
pl
an
t
as
se
ss
me
nt
s,
the
ef
fe
ct
of
in
fi
lt
ra
ti
on
/
in
fl
ow
(I/
I)
an
d/
or
co
mb
in
ed
se
we
rs
was
id
en
ti
fi
ed
as
the
mo
st
co
mm
on
pr
ob
le
m
ar
ea
im
pa
ct
in
g
on
pl
an
t
op
er
at
io
n.
By
pa
ss
in
g
of
wa
st
ew
at
er
,
co
mm
on
ly
re
la
te
d
to
th
e
pr
es
en
ce
of
hi
gh
I/
I
or
a
pr
ed
om
in
an
tl
y
co
mb
in
ed
se
we
r
sy
st
em
,
wa
s
si
mi
-
larly identified as a prevalent problem.
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TABLE 8. SUMMARY OF PLANT OPERATION EVALUATIONS
FACTOR
TOTAL
NO. OF PLANTS RATING
FACTOR 1 2
 
1/1 or cs 11 . 13 46
SLUDGE TREAT. 1O 5 42
BYPASS 1o 11 41
IND. LOAD. . 15 10 38
SAMP. .1 ANAL. 17 29
HYD. LOAD. 13 28
PROC. MONT. 11 t 17
ORG.
LOAD
.
6
14
STAFF. 7 13
      
Problems with the operation of sludge handling equipment or the
slud
ge
disp
osal
prac
tice
s a
t th
e p
lant
s wa
s t
he
seco
nd m
ost
prev
alen
t p
robl
em
area
.
Two
majo
r f
acto
rs
cont
ribu
ted
to
the
high
rank
ing
assi
gned
to
slud
ge
trea
tmen
t a
nd
di5p
osal
.
Seve
ral
plan
ts,
part
icul
arly
in
the
Unit
ed
Stat
es,
have
vacu
um f
ilte
rs f
or s
ludg
e de
wate
ring
whic
h pr
oduc
e lo
w ca
ke s
olid
s co
ncen
-
trat
ions
and
poor
soli
ds
capt
ure
resu
ltin
g i
n di
spos
al
prob
lems
and/
or
plan
t
Oper
atio
n pr
oble
ms.
othe
r pl
ants
have
slud
ge h
andl
ing
equi
pmen
t wh
ich
is s
ig-
nifi
cant
ly
over
load
ed.
In
seve
ral
inst
ance
s t
he
recy
cle
of
conc
entr
ated
stre
ams
from
slud
ge
hand
ling
syst
ems
resu
lted
in
sign
ific
ant
plan
t o
pera
ting
prob
lems
.
In a
ddit
ion,
elev
ated
conc
entr
atio
ns o
f to
xic
cont
amin
ants
, p
arti
cu-
larl
y he
avy
meta
ls,
in s
ludg
es
dest
ined
for
land
appl
icat
ion
were
deem
ed t
o be
a pr
oble
m at
a nu
mber
of p
lant
s.
This
latt
er p
robl
em a
rea
is a
dire
ct r
esul
t
of
the
indu
stri
al
cont
ribu
tion
to
the
infl
uent
s t
o t
he
trea
tmen
t f
acil
itie
s,‘
whic
h w
as
the
four
th m
ost
comm
only
iden
tifi
ed
fact
or
infl
uenc
ing
plan
t op
era-
tion.
The
qual
ity
of
the
samp
ling
and
anal
ytic
al
proc
edur
es
appl
ied
by
oper
atio
ns
and
labo
rato
ry
staf
f w
as
cons
ider
ed
to
be
a l
ess
seve
re
prob
lem
It w
as
iden
tifi
ed
that
plan
ts i
n th
e Un
ited
Stat
es j
uris
dict
iona
l a
reas
typi
call
y ap
plie
d mo
re s
trin
gent
QA/Q
C (
Qual
ity
h su
ranc
e/Qu
alit
y Co
ntro
l)
pro-
area.
gram
s t
han
thei
r On
tari
o co
unte
rpar
ts.
Thes
e QA
/QC
requ
irem
ents
were
norm
ally
prec
isel
y de
fine
d in
the
plan
t co
mpli
ance
perm
its,
alon
g wi
th r
igor
ous
samp
ling
programs.
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Hydraulic loading was identified as a problem area of medium severi-
ty, despite the influence of I/I and combined sewers on plant performance.
Twenty-four (80%) plants are operating at less than design flow. In addition,
bypassing of raw wastewater or primary effluent is commonly used to minimize
the impact of peak flows on plant Operation.
Approximately two-thirds of the treatment plants evaluated are opera-
ting at less than design organic loading (66%) and are considered to be adequa-
tely staffed by qualified personnel (66%). These two factors were least signi-
ficant in their impact on plant operation. Process monitoring and record keep—
ing, a factor related to the quality of plant operational staffing, was simi-
larly considered to be a less severe problem area. However, it should be
emphasized that very few plants apply process control concepts to the operation
of their biological treatment systems (e.g. SRT control, F/M control). Some
plants control plant operation based on aeration tank MLSS concentrations;
others control solely based on sludge settleability. Many plants have no
apparent defined control strategy. Furthermore, very few plants routinely
monitor the soluble phosphorus concentration in the treated effluent.r Such
data provide critical information for evaluating the efficiency of phosphorus
removal and the bioavailability of the total ph05phorus in the plant effluent,
as well as providing necessary information for optimization of chemical addi-
tion rates. It is recommended that all plant required to meet phosphorus dis-
charge requirements include influent total phosphorus and effluent total.and
soluble phOSphorus determinations as part of the routine process monitoring
program. '
\
3.3 Phosphorus Removal Prograls
All plants included in the survey discharge to the Great Lakes Basin
and are required to comply with total phosphorus discharge requirements. Of
the plants surveyed, the majority (19 plants) utilized iron salts (ferrous or
ferric) to achieve phosphorus removal. Only one plant used aluminum salts as
the sole chemical precipitant although three plants indicated that both iron
and aluminum salts were utilized either jointly or alternately for phosphorus
removal. Seven plants did not add chemical precipitants for phosphorus remo-
val. Several of these plants depended on elevated influent iron concentrations
to a
chie
ve p
hosp
horu
s r
emov
al
whil
e ot
her
plan
ts w
ith
low
infl
uent
TP c
once
n-
trations depended on biological uptake of phosphorus as a nutrient for the
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activated
sludge
process.
Seven
plants
added
polyelectrolytes
to
enhance
T55
and
TP
removal
during
clarification.
The
metal
to
phOSphorus
molar
ratio
(Me/P)
ranged
from
0.0
to
1.8
averaging 0.77
(i 0.66),
based on 28 plants
for which data were available (one
plant did not monitor influent TP concentrations;
one plant did not measure the
iron content of the waste pickle liquor used for phosphorus precipitation).
As
noted in Section 3.2, few plants monitor the effluent soluble ph05phorus con-
centration.
For the seven plants which provided these data, the average efflu-
ent soluble phosphorus concentration was 0.66 mg/L.
An estimate was made of
the fraction of effluent total phosphorus that is bioavailable for each of the
thirty plants (See Table 9). The‘bioavailable-P levels ranged from 0.1 mg/L
for Pontiac Michigan to 1.4 mg/L for Buffalo Bird Island averaging 0.6 for all
plants. g '
As has been noted in other assessments of phOSphorus loadings to the
Great Lakes Basin, there has been a significant reduction in the total phospho-
rus content of the raw wastewater being treated at water pollution control
plants. This is primarily a result of restrictions placed on the phosphorus
content of household detergents.. The average influent TP concentration was
5.35 mg/L (1 3.01), based on 28 plants for which data are available for 1981.
At seventy percent of the plants reviewed (21 of 30 plants), it was
considered that improvements in phosphorus removal could be achieved by rela-
tively simple modifications. The recommended modifications generally fell into
one of the following categories:
i) Increase dosage of chemical precipitant
ii) Change location of chemical dosage point
iii) Improve control of dosage rate
iv) Add polymer to reduce TSS carryover from secondary clarifiers
It was projected (Table 9) that implementation of these modifications
would reduce existing effluent total-P loadings by 21% (i.e. from 4564 to 3575
kg/d) and reduce the average effluent total-P and bioavailable-P levels to 0.60
and 0.33 mg/L respectively. The total addition. costs related to implementing
these recommendations were (Canadian) $1,831,000. The costs of modifications
at individual plants ranged frun no expense to $500,000 (for the Hamilton plant
which currently adds no chemical for phosphorus removal). It is estimated that
 TABLE 9. SUMMARY OF PHOSPHORUS REMOVAL AT THIRTY TREATMENT PLANTS
PRESENT T-P
EFFLUENT
EFFLUENT
PROJECTED T-P WITH
PROJECTED
JURISDICTION
PLANT NAME
SOL-P BIOAVAILABLE-P* MINOR MODIFICATIONS BIOAVAILABLE-P
(mg/L) (kg/d) (mg/L)
(mg/L)
(mg/L)
(kg/d)
(mg/L)
ONTARIO
Toronto Main
0.79
600
0.40
same
600
Hamilton
1.7
319
1.1
0.75
141
Windsor Westerly
same
93
London Greenway
0.75
68
WeIIand
0.50
18
Peterborough
55
Toronto North
181
Simcoe
5
2
Georgetown
5
2
Napanee
6
MINNESOTA Dquth (NLSSD)
0.25
32
WISCONSIN
Minaukee Jones Is.
117
Racine
0.25
63
Ripon
0.25
1
INDIANA
Fort Wayne
Mishawaka
Crown Point
Auburn
MICHIGAN
Wayne Co. Wyandotte
Sa~inaw
Pontiac
Bay City
OHIO
CIeveIand EasterIy
Akron
Lima
Lorain
PENNSYLVANIA Erie
NEW YORK
Buffan Bird Is.
Rochester
Dunkirk
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these
recommendations
would
result
in
a
net
increase
in
sludge
generation
of
approximately
9,500
tonnes/year.
Estimates
of
sludge
production
were
based
on
data
supplied
by
the
treatment
plants.
It
is
noteworthy
that
few
plants
in
the
survey
could
provide
esti-
mates
of
the
additional
costs
of
plant
operation
resulting
from
the
implementa-
tion
of ph05phorus
removal
or
of the
additional
sludge
generated
as
a result
of
phOSphorus removal programs.
3.4 . Toxics Removal Capabilities
The
assessment
of the capabilities
of the plants to achieve
signifi—
cant removals
of toxic
compounds
(trace organics and metals) lwas generally
based on best engineering Judgement, due to the lack of adequate data in most
cases, to define specific problem areas at the individual plants.
A total of
ten plants (33 percent) provided analytical data for trace organics and heavy
metals in influent, effluent or sludges.
Of these ten plants, only five plants
(provided U.S.EPA priority pollutant data. The remaining five plants provided a
limited amount of trace organic data on specific contaminants such as phenol,
or PCB's in the influent/effluent streams or the plant sludges, along with
heavy metal data. Seven plants provided heavy metal concentration data in the
influent and effluent streams and the plant sludge. Nine plants provided only
heavy metal data for sludges. One plant provided infiuent and effluent heavy
metal data but did not provide similar sludge data. Three plants (10 percent
of the total) provided no data on which base an assessment of influent toxics
loading or removal.
As a consequence of the lack of available information on trace or—
ganics, the evaluation of areas of concern related to tonic contaminants and
recommendations for pretreatment primarily addressed heavy metals. Zinc (11
plants) and chromium (9 plants) were the most commonly identified heavy metals
of concern. Nickel (6 plants), copper (6 plants), lead (3 plants), arsenic (2
plants), cadmium (2 plants) and mercury (1 plant) were also identified at ele-
vated levels in the plant influent and/or efflur t streams or in the plant
sludges. Specific toxic contaminants other than heavy metals which were iden-
tified as potential areas of concern were cyanide, phenol, and volatile orga-
nics including chloroform, benzene and tetrachloroethylene. Several Indiana
’plants reported high concentrations of PCB's in sludge samples; however, these
results are from a survey conducted in 1978 and need to be confirmed.
  
- 117 -
As a result of the review of the available data on toxic organics, it
was recommended that pretreatment programs be reviewed and/or implemented at 23
of
the
30 p
lant
s (
77
perc
ent)
.
At a
furt
her
four
plan
ts,
it w
as
cons
ider
ed
that
pret
reat
ment
prog
rams
shou
ld b
e im
plem
ente
d if
addi
tion
al
moni
tori
ng
con-
firmed reported high toxic contaminant concentrations in plant influent/
effl
uent
or
slud
ge
samp
les.
Over
all,
addi
tion
al
moni
tori
ng
rela
ted
to t
oxic
con
tam
ina
nts
was
rec
omm
end
ed
at
27
of
the
30
pla
nts
(90
per
cen
t).
Gen
era
lly
,
thi
s
add
iti
ona
l
mon
ito
rin
g
rel
ate
d t
o t
rac
e o
rga
nic
com
pou
nds
,
alt
hou
gh,
in
many
case
s,
inad
equa
te
data
is a
vail
able
to e
valu
ate
heav
y me
tal
prob
lems
re—
lated to industrial dischargers.
In s
econ
dary
or t
erti
ary,
trea
tmen
t pl
ants
(28
of 3
0 pl
ants
),
the
bio-
log
ica
l s
yst
em
SRT
was
use
d t
o J
udg
e t
he
abi
lit
y o
f t
he
sys
tem
to
ach
iev
e a
high
degr
ee o
f tr
ace
orga
nic
cont
amin
ant
cont
rol.
As n
oted
in S
ecti
on 3
.2,
few
pla
nts
uti
liz
ed
the
SRT
con
tro
l c
onc
ept
or
rep
ort
ed
SRT
dat
a.
Fur
the
rmo
re,
few
pla
nts
rep
ort
ed
ade
qua
te
ope
rat
ion
al
dat
a t
o a
llo
w p
roj
ect
sta
ff
to
acc
ura
tel
y
cal
cul
ate
a v
ali
d e
sti
mat
e o
f p
roc
ess
SRT.
In
som
e c
ase
s,
the
SRT
rep
ort
ed
by
the
pla
nt
did
not
com
par
e t
o t
he
SRT
com
put
ed
by
the
pro
jec
t s
taf
f b
ase
d o
n
ope
rat
ion
al
dat
a p
rov
ide
d.
Ove
ral
l,
SRT
dat
a f
rom
onl
y 1
6 p
lan
ts
is
con
sid
ere
d
suf
fic
ien
tly
acc
ura
te
to
all
ow
a .
judg
ment
on
the
abi
lit
y
of‘
the
sys
tem
to
ach
iev
e t
rac
e
org
ani
c c
ont
rol
.
Of
the
se
six
tee
n p
lan
ts,
ten
ope
rat
e a
t a
n
ave
rag
e S
RT
of
mor
e t
han
app
rox
ima
tel
y 5
days
and
sho
uld
ach
iev
e a
rel
ati
vel
y
high degree of trace organic removal.
3.5 Plant Staffing
As
not
ed
in
Sec
tio
n
3.2
,
pla
nt
sta
ffi
ng
and
tra
ini
ng
was
not
con
si-
der
ed
to
be
a m
ajo
r f
act
or
aff
ect
ing
pro
ces
s p
erf
orm
anc
e.
In
the
29
pla
nts
f0;
whi
ch
dat
a
are
ava
ila
ble
,
the
num
ber
of
ful
l-t
ime
sta
ff
ran
ged
fro
m 0
.16
to
1.2
1
per
100
0 m
3 o
f
was
tew
ate
r
flo
w,
ave
rag
ing
0.4
8
(1
0.2
8)
per
100
0 m
3
of
flo
w.
Low
est
sta
ffi
ng
con
tin
gen
ts
wer
e a
t t
he
two
pri
mar
y t
rea
tme
nt
fac
ili
tie
s
inc
lud
ed
in
the
sur
vey
(Wi
nds
or
Nes
t a
nd
Nap
ane
e).
It
sho
uld
be
not
ed
tha
t
the
re
is
pro
bab
ly
con
sid
era
ble
var
iab
ili
ty
in
the
man
ner
in
whi
ch
pla
nt
sta
ff
was
rep
ort
ed
in
the
que
sti
onn
air
e,
as
som
e p
lan
ts
inc
lud
ed
mai
nte
nan
ce
sta
ff
in
the
ove
ral
l
tot
al
whi
le
oth
er
pla
nts
rep
ort
ed
onl
y t
he
num
ber
of
ope
rat
ors
and
laboratory staff.
 
Twenty-four of the plants (80 percent) are staffed 24 hours per day.
Five plants are staffed 8-9 hours per day. The remaining plant is staffed 16
hours per day.
3.6 Treatment Costs
Treatment cost data presented in Table 4 (1981 Canadian $ per 1000 m3
treated) were calculated based on information provided by the plants. In most
cases, there was no indication of what cost components relating to plant opera-
tion were included in the cost data. Furthermore, only one plant provided
estimates of operating costs before and after the implementation of phOSphorus
removal; therefore, this aspect of treatment plant operating costs cannot be
laddressed based on the available information. ,
Based on 1981 data for 26 plants providing cost information, treat-
ment plant operation ranged from $16 to $264 per 1000 m3 treated, averaging $83
per 1000 m3 treated. '
3.7 Adequacy of Available Infonlation
The accuracy of the information developed for the individual plants
and the validity of the plant assessments compiled was limited by the adequacy
of the information provided to project staff. This was a direct result of two
factors; namely, the quality of the information provided by the plants and the
design of the questionnaire submitted by the IJC Work Group.
Every plant had to be contacted directly at least once by telephone
to obtain critical information regarding the design, operation or performance
of the plant which was either not included in the plant files or not requested
in the questionnaire. The questionnaire (see Appendix A) was designed to pro-
vide fundamental information on plant design and certain aspects of plant oper-
ation (sampling and analytical, staffing, costs, etc.) However, the question-
naire was not designed to provide critical information on operating procedures,
particularly those related to the operation of the biological processes.
Therefore, this information was often not prov aed, severely limiting the
ability of project personnel to assess the factors influencing plant perfor—
mance.
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In general, plant response to the survey was considered "good". More
than 73 percent of the plants (22 piants) achieved this ranking during the
assessment and a further two piants were considered to have provided exceiient
information. Five plants submitted information that was rated as fair. Oniy
one piant was considered to have provided poor information in response to the
qu
es
ti
on
na
ir
e.
I
  
 
 3.
4.
10.
11.
12.
13.
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APPENDIX A
IJC TREATMENT FACILITY ASSESSMENT QUESTIONNAIRE
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Iypes and Concentrations of Toxic Materials Present in Influent ii.e. Heavy
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State Time Periods of these characteristics (i.e. daily, weekly, monthly or
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1 Sanitary Savage:
z Infiltration/Inflow:
% Industrial Wastes:
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Seasonal Variations in Characteristics (state causes):
Comments:
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Bar
Process Train Description: Please attach a schematic diagram consisting
of all unit processes and operations in the plant.
PRELIMINARY TREATMENT
  
 
Screen:
Dimensions of
Number of Screens Screen (m) , or(ft.)
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Design Flow Through Velocity (m/s) , orift/s)
Method of Cleaning \ /
(Manual/Mechanical)
Cleaning Frequency
Daily Volume of Screenings(m3) , or(ft3)
Unit Volume of Screenings (m3/l000m3 of Influent)
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o
f
G
r
i
t
(
m
3
/
1
o
o
o
m
3
o
f
I
n
f
i
u
e
n
t
)
or
(f
t3
/1
00
0
ft
3
of
In
fl
ue
nt
)
 Design Detention Time
 
Design
Flow Through
Velocity
(m/s)
, or
(ft/s)
Disposal of Grit:
Spare Parts Inventory and Maintenance:
Comments:
FLOW EQUALIZATION AND MEASUREMENT.
Type (On-line or Off-line)
No. of Basins
Dimensions of Each Basin
Basin Volume (m3 or ft3)
Basis for Basin Design
Method of Basin Cleaning
 
Frequency of Basin Cleaning
Aeration
 
type of Flow Control
Flow Measurement Device/Recorder
Location of Device/Recorder
  
’ 
Cal
ibr
ati
on
Fre
que
ncy
Acc
ura
cy
 
Spare Parts Inventory and Maintenance:
Comments:
PRIMARY TREATMENT
P
r
i
m
a
r
y
C
l
a
r
i
f
i
e
r
:
N
o
.
o
f
U
n
i
t
s
S
u
r
f
a
c
e
D
i
m
e
n
s
i
o
n
s
_
_
_
_
_
_
_
_
_
.
-
—
—
-
—
—
-
—
—
—
—
D
e
p
t
h
:
S
h
a
l
l
o
w
e
s
t
(
m
)
,
o
r
(
f
t
.
)
D
e
e
p
e
s
t
(
m
)
,
o
r
-
(
f
t
.
)
T
o
t
a
l
S
u
r
f
a
c
e
A
r
e
a
(
m
2
)
.
o
r
(
f
t
?
)
T
o
t
a
l
V
o
l
u
m
e
(
m
3
)
,
o
r
(
f
t
3
)
F
l
o
w
:
(
s
t
a
t
e
w
h
e
t
h
e
r
d
e
s
i
g
n
v
a
l
u
e
i
s
b
a
s
e
d
o
n
a
v
e
r
a
g
e
f
l
o
w
o
r
p
e
a
k
h
o
u
r
l
y
f
l
o
w
)
(
m
3
/
d
)
,
o
r
(
g
p
d
)
(
m
3
/
d
)
.
o
r
(
g
p
d
)
Design
 
Operating
(
s
t
a
t
e
w
h
e
t
h
e
r
d
e
s
i
g
n
v
a
l
u
e
i
s
b
a
s
e
d
o
n
a
v
e
r
a
g
e
f
l
o
w
o
r
p
e
a
k
H
e
i
r
O
v
e
r
f
l
o
w
R
a
t
e
:
hourly flow)
(gpd/ft)
(gpd/ft)
D
e
s
i
g
n
(
m
3
/
d
a
y
/
m
)
,
o
r
O
p
e
r
a
t
i
n
g
(
m
3
/
d
a
y
/
m
)
,
o
r
(
s
t
a
t
e
w
h
e
t
h
e
r
d
e
s
i
g
n
v
a
l
u
e
i
s
b
a
s
e
d
o
n
a
v
e
r
a
g
e
f
l
o
w
o
r
p
e
a
k
h
o
u
r
l
y
f
l
o
w
)
(
m
3
/
d
a
y
/
m
2
)
,
o
r
S
u
r
f
a
c
e
S
e
t
t
l
i
n
g
R
a
t
e
:
(9Pd/ft2)
(gpd/ftz)
Design
O
p
e
r
a
t
i
n
g
(
m
3
/
d
a
y
/
m
2
)
,
o
r
 
 Hydraulic Detention Time:
Design
 
Operating
T
y
p
e
o
f
S
l
u
d
g
e
C
o
l
l
e
c
t
o
r
 
Mo
de
l
Ho
rs
ep
ow
er
 
Sl
ud
ge
Pu
mp
Ca
pa
ci
ty
(L
/m
in
).
or
’
(9
pm
)
Me
th
od
of
Co
nt
ro
l
(M
an
ua
l/
Au
to
ma
ti
c)
Me
th
od
of
Sc
um
Co
ll
ec
ti
on
an
d
Tr
ea
tm
en
t:
Maintenance:
S
p
a
r
e
P
a
r
t
s
I
n
v
e
n
t
o
r
y
:
Comments:
  
  
PumEing
Flow Stream Variable or No.
Pumped Pump Iype Constant Speed Pumps Name Model 53 Cagacitx
 
Comments: (Flow control, suitability of installed equipment, etc.)
 
Comments:
Comments:
Maintenance:
Ne
t
He
ll
We
t
Ne
ll
Al
ar
m
Ve
nt
il
at
io
n
No
.
of
Ne
t
He
ll
s
Di
me
ns
io
ns
De
t.
Ti
me
S
st
em
s
Fa
ci
li
ti
es
(m
et
er
s
or
ft
.)
Ha
te
r
Wi
dt
h
Po
we
r
(m
et
er
s
or
ft
.)
Fa
il
ur
e
De
pt
h
Pu
mp
(m
et
er
s
or
ft
.)
Fa
il
ur
e
  
  
SECONDARY TREATMENT
Activated Bio-Filter:
 
 
 
 
 
Name No. of Cells
Model Freeboard
Surface Dimensions Surface Area (m2), or . (ft.2)
Media Depth (m), or (ft.)
Media Volume (m3), or (ft.3)
Type of Media
Hydraulic Loading (m3/d/m2)
or (gpd/ftz)
Organic Loading (kg BODs/day/1000m3)
or (lbs. BODg/dqy/lOOO ft3)
Recirculation Tank: Dimensions
Vo
lu
me
(m
3)
,
or
(f
t3
)
Re
ci
rc
ul
at
io
n
Pu
mp
Ca
pa
ci
ty
(L
/m
in
or
gp
m)
 
Recirculation Ratio:
Maintenance:
Comments:
 
  
Rotating Biological Contactor (RBC):
No
.
Sh
af
ts
Le
ng
th
of
Sh
af
ts
(f
t)
,
or
(m
)
U
n
o
f
M
ﬂ
a
'
'
No
.
Ce
ll
s
Ce
ll
Vo
lu
me
i
(f
t3
),
or
(m
3)
Manufacturer Name
 
Di
sc
Di
am
et
er
'
(f
t)
,
or
(m
)
RP
M'
'
.
Pe
ri
ph
er
al
Ve
lo
ci
ty
(f
t/
se
c)
,
or
'
(m
/s
ec
)
Type of Drive
To
ta
l
Su
rf
ac
e
Ar
ea
(f
tz
),
or
7
(m
2)
P
e
r
c
e
n
t
S
u
b
m
e
r
g
e
n
c
e
 
'
Fl
ow
:
(s
ta
te
w
h
e
t
h
e
r
d
e
s
i
g
n
va
lu
e
is
b
a
s
e
d
on
av
er
ag
e
of
pe
ak
h
o
ur
l
y
fl
ow
s)
(
D
e
s
i
g
n
)
(
g
p
d
)
,
o
r
(
m
3
[
d
a
y
)
(
O
p
e
r
a
t
i
n
g
)
'
(
g
p
d
)
.
o
r
(
m
3
/
d
a
y
)
H
y
d
r
a
u
l
i
c
L
o
a
d
i
n
g
:
(
s
t
a
t
e
w
h
e
t
h
e
r
d
e
s
i
g
n
v
a
l
u
e
i
s
b
a
s
e
d
o
n
a
v
e
r
a
g
e
f
l
o
w
s
o
r
peak hourly flows)
(
D
e
s
i
g
n
)
(
g
p
d
/
f
t
z
)
,
o
r
(
m
3
/
d
a
y
/
m
2
)
(
O
p
e
r
a
t
i
n
g
)
(
g
p
d
/
f
t
z
)
,
o
r
(
m
3
/
d
a
y
/
m
2
)
T
e
m
p
e
r
a
t
u
r
e
(
M
i
n
i
m
u
m
D
e
s
i
g
n
)
(
0
C
)
,
o
r
(
0
F
)
'
‘
(
O
p
e
r
a
t
i
n
g
)
(
0
C
)
,
o
r
(
0
F
)
O
r
g
a
n
i
c
L
o
a
d
i
n
g
(
s
t
a
t
e
w
h
e
t
h
e
r
t
h
e
d
e
s
i
g
n
v
a
l
u
e
i
s
b
a
s
e
d
o
n
t
h
e
a
v
e
r
a
g
e
o
r
peak loading)
(
D
e
s
i
g
n
)
(
k
g
B
O
D
/
d
a
y
/
l
O
O
O
m
2
)
,
o
r
(
l
b
B
O
D
/
d
/
l
O
O
O
f
t
2
)
(Operating)
T
o
t
a
l
D
e
t
e
n
t
i
o
n
T
i
m
e
:
(
s
t
a
t
e
w
h
e
t
h
e
r
d
e
s
i
g
n
v
a
l
e
i
s
b
a
s
e
d
o
n
a
v
e
r
a
g
e
f
l
o
w
o
r
peak hourly flow)
(
D
e
s
i
g
n
)
h
r
(
O
p
e
r
a
t
i
n
g
)
h
r
 Covered?
Iype of AIarm System:
Maintenance:
Spare Parts Inventory:
Comments:
-1]-
Heated?
 
  
Trickling Filter:
 
Surface Dimension
type of Media
 
)
)
)
3)
Media Depth (ft). or (m
Surface Area
(ftz ) . or
(m2)
Media Volune
(ft3), or
(m3)
Flow (state whether the design value is based on the average flow or peak
hourly flow) \ f
(Design) (gpd). or ’(m3/day
(Operating) (gpd). or (m3/day
Organic Loading (state whether the design value is based on the average or peak
«loading) ’ ‘
(Design) (lbs/ft3)
‘or, (gm/m
(Operating) (lbs/ft3)
or, (gm/m
Hydraulic Loading (state whether the design value is based on the average flow
or peak hourly flow)
(Design) (QPd/ftz)
or, (m3/day/m2)
(Operating) (gpd/ftz)
or, (m3/day/m2)
Capacity of Recirculation Pumps (L/min), or (9pm)
Recirculation Ratio:
Mode of Operation:
Maintenance:
’ Spare Parts Inventory:
Comments:
3)
  
Aeration Basin'
No. Basins- Surface Dimensions
Hater Depth
 
Flow
) (s
tate
whet
her
desi
gn v
alue
is b
ased
on a
vera
ge f
low
or p
eak
hour
ly f
low
rate »
(De
sig
n)
(gpd
),
or
(m3
/da
y)
(Op
era
tin
g)
(gp
d),
or
(m3
/da
y)
 
Det
ent
ion
Tim
e
(st
ate
whe
the
r
des
ign
val
ue
is
bas
ed
on
ave
rag
e
flo
w
or
pea
k
loading conditions .
(Design)
 
(Operating)
80
05
Lo
ad
in
g
(s
ta
te
wh
et
he
r
de
si
gn
va
lu
e
is
ba
se
d
on
av
er
ag
e
fl
ow
or
pe
ak
hourly flow rate
 
(D
es
ig
n)
(l
b/
ft
3)
,
or
I
(g
m/
m3
)
(O
pe
ra
ti
ng
)
(l
b/
ft
3)
,
or
(g
m/
m3
)
Fo
od
:
Mi
cr
oo
rg
an
is
m
Ra
ti
o
(k
g
BO
Dé
jd
ay
)
, o
r
(lb
BO
Ds
/d
ay
)
(k
g
ML
SS
)
,
(l
b
ML
SS
)
No
rm
al
Op
er
at
in
g
ML
SS
mg
/L
%
Vo
la
ti
le
Co
ve
re
d?
'
To
ta
l
Vo
lu
me
(f
t3
),
or
'
-
(m
3)
Ty
pe
of
Ae
ra
ti
on
(m
ec
ha
ni
ca
l,
di
ff
us
ed
ai
r,
ox
yg
en
)
Mechanical Aeration:
M
.
k
m
m
m
M
m
 
Mo
de
l_
HP
,
or
Kw
De
si
gn
ox
yg
en
Tr
an
sf
er
Ra
te
(k
gO
z/
Kw
-h
r
or
lb
Og
/h
p-
hr
)
Op
er
at
in
g
Ox
yg
en
Tr
an
sf
er
Ra
te
(k
gO
z/
Kw
-h
r
or
lb
OZ
/h
p-
hr
)
Diffused Air:
 
Ty
pe
of
Di
ff
us
er
s
No
of
Di
ff
us
er
s
No
.
of
Co
mp
re
ss
or
s
Na
na
Mo
de
l
HP
,
or
KN
Ca
pa
ci
ty
(c
fm
),
or
(m
3/
nm
)
-13-
  
Design
Oxygen
Transfer
Rate
(kgOZIKw-hr
or
TbOZ/hp-hr)
 
‘
Operating
Oxygen
Transfer
Rate
(kgOZ/Kw-hr
or ibOZ/hp-hr)
Diffused Oxygen:
 
Type of Diffusers No. of Diffusers
No. of Compressors I ‘ Name
Mode] . HP , or Kw
Capaoity (cfm), or (m3/min)
  
Design Oxygen Transfer Rate (KgOz/Kw-hr or TbOZ/Kw-hr)
Operating Oxygen Transfer Rate (KgOz/Kw-hr or TbOZ/Kw-hr)
Safety Provisions (for high-purity 02 systems):
Mode of Operation:
Spare Parts Inventory:
Maintenance:
Comments:
-14-
 
  
Contact Basin:
Surface Dimension
   
 
 
Ha
te
r
De
pt
h
(f
t)
,
or
(m
)
Vol
ume
(ft3
).
or
(m3)
Flo
w (
Des
ign
)
(gp
d),
or
(m3
/da
y)
(Op
era
tin
g)
(gp
d),
or
(m3
/da
y)
Se
wa
ge
De
te
nt
io
n
Ti
me
(D
es
ig
n)
mi
n
(O
pe
ra
ti
ng
)
mi
n
Covered?
Comments:
Reaeration Basin:
Surface Dimension
Ha
te
r
De
pt
h
(f
t)
,
or
(m
)
Vo
lu
me
(f
t3
),
or
(m
3)
Hy
dr
au
li
c
De
te
nt
io
n
Ti
me
at
l0
0%
Re
tu
rn
(D
es
ig
n)
hr
(O
pe
ra
ti
ng
)
'
hr
 
Fl
ex
ib
il
it
y
to
Op
er
at
e
as
Co
nv
en
ti
on
al
Covered?
-15-
 
 Number Compressors Name
Mode] . Horsepower
Air
Cap
aci
ty
(m3
/mi
n)
-
or
(ft
3/m
in)
 
Location:
type of Alarm System:
Maintenance:
Spare Parts Inventory:
Comments:
 
 Hy
dr
au
li
c
De
te
nt
io
n
Ti
me
(s
ta
te
wh
et
he
r
th
e
de
si
gn
va
lu
e
is
ba
se
d
on
av
er
ag
e
flow orpeak hourly flow)
(
D
e
s
i
g
n
)
h
,
(O
pe
ra
ti
ng
)
hr
Re
tu
rn
Sl
ud
ge
Pu
mp
Ca
pa
ci
ty
(L
/m
in
.
or
gp
m.
)
H
a
s
t
e
Sl
ud
ge
Pu
mp
C
a
p
a
c
i
t
y
(L
/m
in
.
o
r
gp
m.
)
Re
tu
rn
Sl
ud
ge
Pu
mp
Co
nt
ro
l
(M
an
ua
l
or
Au
to
ma
ti
c)
t
y
p
e
o
f
A
l
a
r
m
S
y
s
t
e
m
:
-
C
o
l
l
e
c
t
o
r
M
e
c
h
a
n
i
s
m
N
a
m
e
'
M
o
d
e
l
4
H
P
M
e
t
h
o
d
o
f
S
c
u
m
C
o
l
l
e
c
t
i
o
n
a
n
d
T
r
e
a
t
m
e
n
t
:
S
p
a
r
e
P
a
r
t
s
I
n
v
e
n
t
o
r
y
:
1
Maintenance:
Comments:
-18-
 PHOSPHORUS REMOVAL
Types of Chemicals
 
Do
sa
ge
of
Ea
ch
Ch
em
ic
al
Ch
em
ic
al
Fe
ed
Me
th
od
(V
ar
ia
bl
e
or
Co
ns
ta
nt
):
Chemical Feed Location:
Ch
em
ic
al
Fe
ed
Me
ch
an
is
m:
Maintenance:
Spare Parts Inventory:
Comments:
-19-
 
DisinfeCtion,
Contact Basin:
TYPE (i.e. Plug Flow, Complete Mix)
Number of Units
 
Surface Dimensions
Hate
r De
pth
(ft)
, or
. (
m)
 
Vol
une
(ft3
).
or
(m3)
Det
ent
ion
Tim
e
(st
ate
whe
the
r d
esi
gn
val
ue
is
bas
ed
on
ave
rag
e f
low
or
pea
k
hourly flow) ‘ .7
(D
es
ig
n)
mi
n
(O
pe
ra
ti
ng
)
’
mi
n
 
Comments:
Typ
e
of
Sys
tem
(Ch
lor
ina
tio
n.
Ozo
nat
ion
,
etc
.)
Na
me
‘
I
Nu
mb
er
Ca
pa
ci
ty
.
(l
bs
/d
ay
),
or
'
(k
g/
da
y)
Type Injection
Feed Control System
Fe
ed
Ra
te
(O
pe
ra
ti
ng
)
(l
bs
/d
ay
),
or
-
‘
(k
g/
da
y)
Do
sa
ge
(O
pe
ra
ti
ng
)
(m
g/
L)
.
Diffusers
Type of Alarm System
S
p
a
r
e
P
a
r
t
s
I
n
v
e
n
t
o
r
y
:
Maintenance:
Comments:
-20-
 
 
  
FILTRATION
 
Type
of F
ilte
r (
Grav
ity,
Pres
sure
)
No.
of U
nits
Dim
ens
ion
of
Uni
ts
Typ
e
of
Med
ia
(m
et
er
s
or
fe
et
)
Me
di
a
De
pt
h
 
Su
rf
ac
e
Lo
ad
in
g
Ra
te
(s
ta
te
wh
et
he
r
it
is
ba
se
d
on
av
er
ag
e
fl
ow
or
pea
k
ho
ur
ly
fl
ow)
(L
/s
ec
-m
2)
or
(g
pm
/f
tz
)
Ba
ck
wa
sh
Ra
te
(L
/s
ec
-m
z)
or
(g
pm
/f
tz
)
 
Su
rf
ac
e
Wa
sh
Ra
te
(L
/s
ec
—m
z)
or
,
(g
pm
/f
tz
)
Surface Hash Pressure (Pa)
Scour
Ty
pe
of
Co
nt
ro
l
Sy
st
em
(C
on
st
an
t
Fl
ow
,
He
ad
lo
ss
,
Ti
me
,
et
c.
):
Ty
pe
of
Co
ag
ul
an
t
Ad
di
ti
on
Sy
st
em
:
Ba
ck
wa
sh
Cy
cl
e
Co
nt
ro
l
(A
ut
om
at
ic
,
Ma
nu
al
):
Type of Alarm System:
Spare Parts Inventory:
Maintenance:
Comments:
-21-
 
 For Preliminary:
For Primary:
For Secondary:
For Tertiary:
Frequency
Duration
1 of Flow
Frequency
Duration
z of Flow
Frequency
Duration
z of Fiow "
Frequency
Duration
2 of Fiow
 
BYPASSING CAPABILITY
-22-
 
 SLUDGE HANDLING AND DISPOSAL
Sludge Generation (Please answer both questions. i.e. without and with phosphorus
removal):
 
Hith
out
phos
phor
us c
ontr
ol
(m3/
1000
m3)
of i
nflu
ent.
or I (ft3/1000ft3) of influent
Hit
h
pho
sph
oru
s
con
tro
l
(m3
/l0
00m
3)
of
inf
lue
nt,
or
(ft
3/l
000
ft3
) o
f i
nfl
uen
t
Sl
ud
ge
co
mp
os
it
io
n
(i
nc
lu
di
ng
to
xi
cs
):
Frequency of Sludge Analysis:
Pr
oj
ec
te
d
Fu
tu
re
Sl
ud
ge
Ge
ne
ra
ti
on
iP
le
as
e
an
sw
er
bo
th
qu
es
ti
on
s,
i.
e.
wi
th
ou
t
an
d
with phosphorus removal):
 
Hi
th
ou
t
ph
os
ph
or
us
co
nt
ro
l
’
(m
3/
lG
OO
m3
)
of
in
fl
ue
nt
,
or
-
(f
t3
/l
00
0f
t3
)
of
in
fl
ue
nt
wi
th
ph
os
ph
or
us
co
nt
ro
l
(m
3/
10
00
m3
)
of
in
fl
ue
nt
,
or
(f
t3
/l
00
0f
t3
)
o
f
i
n
f
l
ue
n
t
Im
pa
ct
of
Im
pr
ov
ed
Ph
os
ph
or
us
Co
nt
ro
l
on
Sl
ud
ge
Ge
ne
ra
ti
on
(i
.e
.
In
cr
ea
se
in
Sl
ud
ge
Ge
n
er
a
t
i
on
Fo
r
Ea
ch
0.
1
m
g
/
L
Re
du
ct
io
n
B
e
l
o
w
Pr
es
en
t
St
an
da
rd
s
in
Effluent Phosphorus Levels:)
-23-
 
 
 Sludge Thickening:
Type of Thickener:
   
  
Number of Units ' Size of Units (m)
.V
ol
ume
(m3
)
. o
r
(f
t3
)
__
__
__
_T
su
rf
ac
e
Ar
ea
(m2
)
. o
r
(ft
?)
De
te
nt
io
n
Ti
me
(h
rs
.)
In
fl
ue
nt
Sl
ud
ge
Vo
lu
me
(m
3/
d)
,
or
(f
t3
/d
)
__
__
__
In
fl
ue
nt
So
li
ds
Co
nt
en
t
(1
)
Un
de
rf
lo
w
So
li
ds
Co
nt
en
t
(%
)
Ov
er
fl
ow
Vo
lu
me
(m
3/
d)
.
or
(f
t3
/d
)
'
Hy
dr
au
li
c
Lo
ad
in
g
(L
/m
Z-
hr
)
.
or
(f
t3
/f
t2
-h
r)
So
li
ds
Lo
ad
in
g
(k
g/
mZ
-h
r)
,
or
il
b/
ft
Z-
nr
)
Mi
xe
ré
‘S
pe
ed
(r
pm
)
Si
ze
(L
/m
in
or
9p
m)
an
d
Ty
pe
of
Un
de
rf
lo
w
Sl
ud
ge
Pu
mp
:
Type of Alarm System:
Spare Parts Inventory:
Maintenance:
M
o
d
e
o
f
O
p
e
r
a
t
i
o
n
:
Comments:
-24-
 
 Th
er
ma
l
Sl
ud
ge
Co
nd
it
io
ni
ng
:
De
si
gn
In
fl
ue
nt
Sl
ud
ge
Fl
ow
(m
3/
d)
D
e
s
i
g
n
T
e
m
p
e
r
a
t
u
r
e
(
0
F
)
. or (ft3/d)
, or (0C)
 
Design Pressure (Pa)
T
r
e
a
t
e
d
S
l
u
d
g
e
V
o
l
u
n
e
(
m
3
/
d
)
 
In
fl
ue
nt
So
li
ds
Co
nt
en
t
(1
)
, or (ft3/d)
Re
cy
cl
e
Li
qu
or
Fl
ow
(m
3/
d)
, or (ft3/d)
T
r
e
a
t
e
d
S
o
l
i
d
s
C
o
n
c
e
n
t
r
a
t
i
o
n
T
r
e
a
t
m
e
n
t
o
f
Re
cy
cl
e
or
D
e
c
a
n
t
Li
qu
or
:
O
p
e
r
a
t
i
n
g
Ti
me
(h
rs
/w
k)
:
Ty
pe
o
f
A
l
a
r
m
Sy
st
em
:
T
y
p
e
o
f
S
a
f
e
t
y
E
q
u
i
p
m
e
n
t
:
S
p
a
r
e
P
a
r
t
s
I
n
v
e
n
t
o
r
y
:
Maintenance:
Mode of Operation:
Comments:
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 A
n
a
e
r
o
b
i
c
D
i
g
e
s
t
i
o
n
:
N
o
.
o
f
U
n
i
t
s
T
y
p
e
o
f
U
n
i
t
s
(
P
r
i
m
a
r
y
,
S
e
c
o
n
d
a
r
y
)
S
i
z
e
o
f
E
a
c
h
U
n
i
t
:
D
i
a
m
e
t
e
r
(m)
.
o
r
(ft)
 
’
1
D
e
p
t
h
(
m
)
..
o
r
(
f
t
)
‘
V
o
l
u
m
e
(
m
3
)
.
h.
o
r
(
f
t
3
)
‘
Flow:
D
e
s
i
g
n
(m3/day)
.
or
(ft3/d)
 
 
Operating
(m3/day)
,
or
(ft3/d).
Detention
Time
(days):
Design
Operating-
Solids
Loading
(kg/day)
‘
,
or
(lbs/d)
Influent
Volatile
Solids
Content
(z)
Effluent
Volatile
Solids
Content
(1)
Hydraulic
Loading
(L/m3-day)
,
5
or
(ft3/ft2-day)
Organic
Loading
(kg
VS/m3-d)
, or
(lb
VS/ft3-d)
Solids Retention Time (days)
Type
of
Digestion
Mixing
Device
(Impeller,
Gas.
Pumping)
Type
of
Digestion
Cover
(Fixed,
Floating)
Type
of
Heating
Device
Digester
Supernatant
Return
Point
Supernatant
Flow
(m3/day)
,
or
(ft3/d)
Special Treatment of Return Flows
Safety Equipment:
Type of Alarm System:
Spare Parts Inventory:
Maintenance:
Mode of Operation:
 
Comments:
Ae
r
o
b
i
c
D
i
g
e
s
t
i
o
n
:
 
N
o
.
o
f
U
n
i
t
s
S
i
z
e
o
f
U
n
i
t
s
:
L
e
n
g
t
h
H
i
d
t
h
D
e
p
t
h
V
o
l
u
m
e
(
m
3
)
,
o
r
(
f
t
3
)
S
o
l
i
d
s
R
e
t
e
n
t
i
o
n
T
i
m
e
(
d
a
y
s
)
C
o
v
e
r
e
d
?
H
e
a
t
e
d
?
 
T
y
p
e
o
f
A
e
r
a
t
o
r
 
N
u
m
b
e
r
o
f
A
e
r
a
t
o
r
s
N
a
m
e
‘
M
o
d
e
l
H
o
r
s
e
p
o
w
e
r
T
y
p
e
o
f
D
i
f
f
u
s
e
r
N
o
.
o
f
C
o
m
p
r
e
s
s
o
r
s
\
N
a
m
e
M
o
d
e
l
H
o
r
s
e
p
o
w
e
r
A
i
r
C
a
p
a
c
i
t
y
J
O
x
y
g
e
n
T
r
a
n
s
f
e
r
R
a
t
e
(
k
g
O
Z
/
h
p
-
h
r
)
.
o
r
(
l
b
O
z
/
h
p
-
h
r
)
’
I
n
f
l
u
e
n
t
S
l
u
d
g
e
F
l
o
w
(
m
3
/
d
a
y
)
.
o
r
(
f
t
3
/
d
)
 
I
n
f
l
u
e
n
t
S
o
l
i
d
s
a
n
d
V
o
l
a
t
i
l
e
S
o
l
i
d
s
C
o
n
t
e
n
t
(
%
)
 
E
f
f
l
u
e
n
t
S
o
l
i
d
s
a
n
d
V
o
l
a
t
i
l
e
S
o
l
i
d
s
C
o
n
t
e
n
t
(
%
)
T
y
p
e
o
f
S
l
u
d
g
e
T
r
e
a
t
e
d
.
S
a
f
e
t
y
E
q
u
i
p
m
e
n
t
:
v
T
y
p
e
o
f
A
l
a
r
m
S
y
s
t
e
m
:
S
p
a
r
e
P
a
r
t
s
I
n
v
e
n
t
o
r
y
:
Maintenance:
M
o
d
e
o
f
O
p
e
r
a
t
i
o
n
:
Comments:
-27-
 
 
 ( Siudge Dewatering:
typ
e o
f D
ewa
ter
ing
Equ
ipm
ent
(Va
cuu
m F
ilt
er,
Cen
tri
fug
e,
Fil
ter
Pre
ss,
Drying Bed) V
Centrifuge (rpm 5 horsepower)
 
I
Si
ze
of
Un
it
(C
en
tr
if
ug
e
Di
am
et
er
,
Va
cu
um
Dr
um
Di
am
et
er
an
d
Hi
dt
h)
’ (m), or (ft)
Fi
lt
er
Cl
ot
h
Ar
ea
(m
2)
__
__
__
__
,
or
__
__
__
__
(f
t?
)
Fi
it
er
Va
cu
um
(P
a)
{
Sl
ud
ge
Fe
ed
Ra
te
(U
s)
,
or
(f
t3
/s
)
'
So
li
ds
Fe
ed
Ra
te
(k
g
Dr
y
So
li
ds
/h
r)
__
__
__
_,
or
(l
bs
Dr
y
So
li
ds
/h
r)
}
Ch
em
ic
ai
an
d
Po
iy
me
r
Co
nd
it
io
ne
rs
Us
ed
an
d
Do
sa
ge
Ra
te
(m
g/
L
of
Si
ud
ge
)
__
_
Ch
em
ic
al
Pu
mp
in
g
Me
th
od
(A
ut
om
at
ic
or
Ma
nu
ai
)
 
Ty
pe
of
Si
ud
ge
Tr
ea
te
d
(P
ri
ma
ry
,
Ha
st
e
Ac
ti
va
te
d,
Di
ge
st
ed
)
I
C
a
k
e
S
o
l
i
d
s
C
o
n
t
e
n
t
(t
)
Fi
lt
ra
te
or
Ce
nt
ra
te
So
ii
ds
Co
nt
en
t
(%
)
Maintenance:
Comments:
 
 
 
Sludge Disposal:
Quantity of
Sludge Produced (dry kg/yr), or (dry tons/yr)
Dry Solids Content (i) . Volatile Solid Contents (%)
Methods of Sludge Disposal: ‘
type of Sludge (i.e. wet, dewatered, dry)
 
Lim
ita
tio
ns
on
Slu
dge
Dis
pos
al
(Du
e
to
Tox
ics
):
type and Concentration of Toxics Present in Sludge:
Al
te
rn
at
iv
e
Fu
tu
re
Sl
ud
ge
Di
sp
os
al
Me
th
od
s:
Im
pa
ct
of
Ph
os
ph
Or
us
Co
nt
ro
l
on
Di
sp
os
al
Op
ti
on
s:
'
Be
ne
fi
ts
De
ri
ve
d
fr
om
Sl
ud
ge
Di
sp
os
al
(e
.g
.
fe
rt
il
iz
er
,
en
er
gy
,
et
c.
):
-29..
  
 Effluent Requirements
8005: (mg/L) (kg/d). or
(kg/d), or
(
m
g
/
L
)
(
k
g
/
d
)
.
o
r
(m
g/
L)
'
(k
g/
d)
.
or
Ot
he
r
Sp
ec
if
ic
Re
qu
ir
em
en
ts
(N
03
-N
,
he
av
y
me
ta
ls
.
CO
D,
et
c.
):
(lb/d)
(lb/d)
(lb/d)
(lb/d)
Suspended Solids: (mg/L)
Phosphorus:
NH3 - Nitrogen:
St
at
e
Ti
me
Pe
ri
od
s
fo
r
Ef
fl
ue
nt
Re
qu
ir
em
en
ts
(i
.e
.
wh
et
he
r
ef
fl
ue
nt
re
qu
ir
em
en
ts
ar
e
da
il
y.
we
ek
ly
.
mo
nt
hl
y
or
an
nu
al
av
er
ag
es
):
.’
Av
er
ag
e
Ef
fl
ue
nt
Ch
ar
ac
te
ri
st
ic
s
80
05
:
(m
g/
L)
(l
b/
d)
(lb/d)
(lb/d)
(lb/d)
(kg/d), or
(kg/d), or
(
m
g
/
L
)
(
k
g
/
d
)
.
o
r
(
m
g
/
L
)
(
k
g
/
d
)
,
o
r
O
t
h
e
r
M
o
n
i
t
o
r
e
d
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
(
h
e
a
vy
m
e
t
a
l
s
,
CO
D,
t
o
x
i
c
s
u
b
s
t
a
n
c
e
s
,
e
t
c
.
)
:
Su
sp
en
de
d
So
li
ds
:
(m
g/
L)
Phosphorus:
NH3 - Nitrogen:
t
y
p
e
s
a
n
d
C
o
n
c
e
n
t
r
a
t
i
o
n
o
f
T
o
x
i
c
M
a
t
e
r
i
a
l
s
P
r
e
s
e
n
t
i
n
E
f
f
l
u
e
n
t
(
i
.
e
.
h
e
a
v
y
m
e
t
a
l
s
,
c
h
l
o
r
o
r
g
a
n
i
c
s
,
e
t
c
.
)
:
S
t
a
t
e
t
i
m
e
p
e
r
i
o
d
s
o
f
t
h
e
s
e
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
(i
.e
.
d
a
i
l
y
,
w
e
e
k
l
y
,
m
o
n
t
h
l
y
o
r
annual averages).
7.
l
!
r
’
t
h
e
s
e
c
a
u
s
e
s
(
i
.
e
.
p
e
r
i
o
d
s
o
f
c
o
n
s
t
r
u
c
t
i
o
n
,
m
a
i
n
t
e
n
a
n
c
e
,
Operational Data
Pl
ea
se
at
ta
ch
pl
an
t
op
er
at
in
g
da
ta
fo
r
th
e
l9
8l
fo
r
as
sh
or
t
a
ti
me
pe
ri
od
as
p
o
s
s
i
b
l
e
(i
.e
.
p
r
e
f
e
r
a
b
l
y
da
il
y
o
p
e
r
a
t
i
n
g
da
ta
)
a
n
d
c
o
n
s
i
s
t
o
f
i
n
f
l
u
e
n
t
,
e
f
f
l
u
e
n
t
a
n
d
f
l
o
w
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
d
a
t
a
.
A
l
s
o
d
e
s
c
r
i
b
e
t
h
e
c
a
u
s
e
o
f
a
n
y
a
b
n
o
r
m
a
l
i
t
i
e
s
in
p
l
a
n
t
o
p
e
r
a
t
i
n
g
d
a
t
a
a
n
d
t
h
e
d
u
r
a
t
i
o
n
o
f
etc. .
o
p
e
r
a
t
i
n
g
y
e
a
r
.
D
a
t
a
s
h
o
u
l
d
b
e
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‘ 8. Laboratory Capability
Floor Dimensions (m) . or (ft)
 
Counter Space (m2) , or (ft?)
Operational Tests Conducted (i.e. TSS, DO, SVI, BOD, pH, etc.):
Des
k
Cha
ir
Fil
ing
Cab
ine
t
Boo
kca
se
‘
Lab
ora
tor
y
Sto
ol
 
Balance (types and descriptions):
Blender (types and descriptions):
Ce
nt
ri
fu
ge
(t
yp
es
an
d
de
sc
ri
pt
io
ns
):
Ch
lo
ri
ne
Re
si
du
al
An
al
yz
er
an
d
Re
co
rd
er
(t
yp
e
an
d
de
sc
ri
pt
io
n)
:
Floc Stirrer (for Jar Tests):
Fu
me
Ho
od
Di
ge
st
er
Ga
s
An
al
yz
er
Ho
t
Pl
at
e
BO
D
In
cu
ba
to
r
Mi
cr
ob
io
lo
gi
ca
l
Ai
r
In
cu
ba
to
r
Ha
te
r
Ba
th
In
cu
ba
to
r
Kj
el
da
hl
Di
ge
st
in
g
an
d
Di
st
il
li
ng
Ap
pa
ra
tu
s
 
Mi
cr
os
co
pe
Mu
ff
le
Fu
rn
ac
e
 
Ove
n
(fo
r
Tot
al
So
li
ds
,
Su
sp
en
de
d
So
li
ds
,
et
c.
)
-31-
 
 
  
Dissolved
oxygen
Meter
p
H
M
e
t
e
r
A
u
t
o
c
l
a
v
e
S
y
s
t
e
m
 
Distilled
Hater:
Supply
Double
Distilled
Water:
Supply
Capacity
L/hr
Capacity
L/hr
Turbidimeter
-
Spectrophotometer
Amperometric
Titrator
(for
Chlorine
Residual)
Briefly
list
and
describe
other
laboratory
facilities
and
equipment
available:
Comments:
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9. Quality Assurance and Monitoring Programs
Industrial Haste Discharge Monitoring Programs:
Influent Toxicity Monitoring Programs:
_ Effluent Toxicity Monitoring Programs:
Sludge Quality Monitoring Programs:
Other Monitoring Programs:
Is
th
er
e
a
sp
ec
if
ic
pe
rs
on
(s
)
re
sp
on
si
bl
e
for
yo
ur
qu
al
it
y
as
su
ra
nc
e
pr
gg
ra
m?
)
If
ye
s,
pl
ea
se
id
en
ti
fy
wi
th
na
me
,
ad
dr
es
s,
an
d
te
le
ph
on
e
nu er s .
Us
in
g
th
e
fo
ll
ow
in
g
qu
es
ti
on
s
as
a
gu
id
e,
fo
r
ea
ch
ef
fl
ue
nt
ch
ar
ac
te
ri
st
ic
mo
ni
to
re
d,
de
sc
ri
be
th
e
sp
ec
if
ic
la
bo
ra
to
ry
or
ph
ys
ic
al
me
th
od
us
ea
,
th
e
ty
pe
an
d
fr
eq
ue
nc
y
of
sa
mp
li
ng
,
an
d
th
e
an
al
yt
ic
al
an
d
sa
mp
li
ng
qu
al
it
y
co
nt
ro
l
pr
oc
es
s
ap
pl
ie
d.
Flow
Ho
w
is
fl
ow
me
as
ur
ed
an
d
ho
w
fr
eq
ue
nt
ly
?
Ho
w
is
th
e
fl
ow
me
as
ur
in
g
de
vi
ce
(s
)
ca
li
br
at
ed
an
d
ho
w
fr
eq
ue
nt
ly
?
-33-
  
  
' COD
Are
estimates,
based
on
periodic
measurement,
of
flow
measuring accuracy
and/or flow measuring precision available?
If Yes, how are they obtained?
How is the sample taken and with what frequency?
Are duplicate samples taken? If Yes, how often?
Describe the analytical method used (citation of well known publishe
method, e.g. ASTM D..... ..... is sufficient). ,
How is the method calibrated and how often?
Are duplicate or replicate analyses routinely performed? If Yes, at what
frequency?
Are estimates of precision and accuracy routinely determined? If Yes, how
often and what are their values?
Are any measures taken to assess whether the method is in control? If
Yes, please describe fully including how out-of-control status is
determined and remedial actions taken.
How
are
load
ings
calc
ulat
ed
to a
ccou
nt f
or v
aryi
ng e
fflu
ent
flow
s wi
th
change in constituent level?
—34-
 
‘ Phosphorus
How is the sample taken and with what frequency?
Are duplicate samples taken? If Yes, how often?
Des
cri
be
the
ana
lyt
ica
l m
eth
od
use
d (
cit
ati
on
of
well
kno
wn
pub
lis
hed
8.9
.
Doo
ooo
IO-
ceo
oln
ot
'
How is the method calibrated and how often?
Ar
e
du
pl
ic
at
e
or
re
pl
ic
at
e
an
al
ys
es
ro
ut
in
el
y
pe
rf
or
me
d?
If
Ye
s,
,a
t
wh
at
frequency?
Ar
e
es
ti
ma
te
s
of
pr
ec
is
io
n
an
d
ac
cu
ra
cy
ro
ut
in
el
y
de
te
rm
in
ed
?
If
Ye
s,
ho
w
often and what are their values?
Ar
e
an
y
me
as
ur
es
ta
ke
n
to
as
se
ss
wh
et
he
r
th
e
me
th
od
is
in
co
nt
ro
l?
If
Ye
s,
pl
ea
se
de
sc
ri
be
fu
ll
y
in
cl
ud
in
g
ho
w
ou
t-
of
-c
on
tr
ol
st
at
us
is
de
te
rm
in
ed
an
d
re
me
di
al
ac
ti
on
s
ta
ke
n.
Ho
w
ar
e
lo
ad
in
gs
ca
lc
ul
at
ed
to
ac
co
un
t
fo
r
va
ry
in
g
ef
fl
ue
nt
fl
ow
s
wi
th
ch
an
ge
in
co
ns
ti
tu
en
t
le
ve
l?
-35..
   
 8005
How is the sample taken and with what frequency?
Are duplicate samples taken? If Yes, how often?
Des
cri
be
the
ana
lyt
ica
l
met
hod
use
d
(ci
tat
ion
of
wel
l
kno
wn
pub
lis
hed
met
hod
, e
.g.
AST
M D
...
...
...
...
...
.
is
suf
fic
ien
t).
‘
How is the method calibrated and how often?
Ar
e
du
pl
ic
at
e
or
re
pl
ic
at
e
an
al
ys
es
ro
ut
in
el
y
pe
rf
or
me
d?
If
Ye
s.
at
wh
at
frequency?
Ar
e
es
ti
ma
te
s
of
pr
ec
is
io
n
an
d
ac
cu
ra
cy
ro
ut
in
el
y
de
te
rm
in
ed
?
If
Ye
s,
ho
w
of
te
n
an
d
wh
at
ar
e
th
ei
r
va
lu
es
?
.
Ar
e
an
y
me
as
ur
es
ta
ke
n
to
as
se
ss
wh
et
he
r
th
e
me
th
od
is
in
co
nt
ro
l?
If
Ye
s,
pl
ea
se
de
sc
ri
be
fu
ll
y
in
cl
ud
in
g
ho
w
ou
t-
of
-c
on
tr
ol
st
at
us
is
de
te
rm
in
ed
an
d
re
me
di
al
ac
ti
on
s
ta
ke
n.
-
Ho
w
ar
e
lo
ad
in
gs
ca
lc
ul
at
ed
to
ac
co
un
t
fo
r
va
ry
in
g
ef
fl
ue
nt
fl
ow
s
wi
th
ch
an
ge
in
co
ns
ti
tu
en
t
le
ve
l?
-35-
 
OTHER CHARACTERISTICS
.
Fol
low
ing
the
abo
ve
pat
ter
n,
pie
ase
lis
t s
epa
rat
ely
an
oth
er
cha
rac
ter
ist
ics
mea
sur
ed,
suc
h a
s a
spe
cif
ic
met
al,
org
ani
c s
can
s,
etc
.,
and
ind
ivi
dua
11y
res
pon
d t
o
the
pre
vio
us
que
sti
ons
for
eac
h
con
sti
tue
nt.
-37-
 
 l0. Reporting Requirements
Responsible Monitoring Agency:
Par
ame
ter
s R
epo
rte
d a
nd
Fre
que
ncy
(e.g
. A
vg.
Dai
ly
800
5):
Sa
mp
li
ng
Me
th
od
s
(i.
e.
gr
ab
,
co
mp
os
it
e)
:
ll. Operation and Financial Data
 
Ho
ur
s
St
af
fe
d
pe
r
da
y
-
No.
of
Op
er
at
or
s
A
No
.
of
La
bo
ra
to
ry
Pe
rs
on
ne
l
’
s
To
ta
l
No
.
of
Pe
rs
on
ne
l
No
.
of
Sh
if
ts
pe
r
da
y:
Op
er
at
or
s
 
Laboratory Personnel
Ce
rt
if
ic
at
io
n
Pr
oc
es
s
fo
r
Pe
rs
on
ne
l
Degree of Automation:
To
ta
l
T
r
e
a
t
m
e
n
t
C
o
s
t
/
4
,
0
0
0
m
3
o
f
in
fl
ue
nt
,
or
’
I
/m
gd
of
in
fl
ue
n
P
e
r
s
o
n
n
e
l
C
o
s
t
s
[
4
,
0
0
0
m
3
o
f
i
n
f
l
u
e
n
t
,
o
r
/
m
g
d
o
f
i
n
f
l
u
e
n
t
C
o
s
t
o
f
P
h
o
s
p
h
o
r
u
s
R
e
m
o
va
l
to
R
e
q
u
i
r
e
d
S
t
a
n
d
a
r
d
s
/
4
,
0
0
0
m
3
o
f
i
n
f
l
u
e
n
t
'
or
/m
gd
of
in
fl
ue
nt
 
 
 Slu
dge
Han
dli
ng
and
Dis
pos
al
Cos
ts
(Pl
eas
e a
nsw
er
bot
h q
ues
tio
ns,
i.e. without and with phosphorus removal):
Without
Ph
os
ph
or
us
Re
mo
val
/m
3
of
sl
ud
ge
or /ft3 of sludge
Hith
Ph
os
ph
or
us
Re
mo
va
l
/m
3
of
sl
ud
ge
or
'
/f
t3
of
sl
ud
ge
An
ti
ci
pa
te
d
Fu
tu
re
Tr
ea
tm
en
t
Co
st
s
/dry metric ton of sludge
/dry ton of sludge
/d
ry
me
tr
ic
to
n
of
sl
ud
ge
/dry ton of sludge
/
4
,
0
0
0
m
3
o
f
i
n
f
l
u
e
n
t
,
o
r
  
/mgd of influent
A
n
t
i
c
i
p
a
t
e
d
Fu
tu
re
Pe
rs
on
ne
l
Co
st
s
/mgd of influent
/4
.0
00
m3
7
of
in
fl
ue
nt
,
or
An
ti
ci
pa
te
d
Fu
tu
re
Co
st
of
Ph
os
ph
or
us
Re
mo
va
l
To
Pr
es
en
t
St
an
da
rd
s
/4
,0
00
m3
of
in
fl
ue
nt
}
or
~
An
ti
ci
pa
te
d
Fu
tu
re
Sl
ud
ge
Ha
nd
li
ng
an
d
Di
sp
os
al
Co
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 APPENDIX. B
TEN! ASSESSMENT roan
 
   
 ‘1
PLANT NAME:
TEAM ASSESSMENT OF TREATMENT FACILITY
 
JURISDICTION:
(A) COMPLIANCE ASSESSMENT FOR CONVENTIONAL POLLUTANTS
(1)
8005
T55
TOTAL-P
OTHER
mg/L kg/day
mg/L
kg/day
mg/L kg/day
mg/L .kg/day
Requirement
Actual-(1981)
In Compliance
Out of Compliance
X of Time Out
Compiiance
of
X of Time Over
Requirement
 
(Ontario)
 
 
 
 
   
 
(2) FACTORS CONTRIBUTING TO OBSERVED PLANT PERFORMANCE
OETRIMENTAL
BENEFICIAL
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(3) RECOMMENDATIONS FOR MEETING JURISDICTIONAL REQUIREMENTS FOR 8005 and TSS
(B)
(1)
(2)
 
P-REMOVAL ASSESSMENT
CURRENT STATUS
METAL/P MOLAR RATIO
SOLUBLE-P (mg/L)
TOTAL-P (mg/L)‘
PROBABLE BIOAVAILABLE-P
(X of Total-P)
MI
NO
R
MO
DI
FI
CA
TI
ON
S
TH
AT
CO
UL
D
IM
PR
OV
E
P-
RE
MO
VA
L
APPROXIMATE INCREASED
COST
MODIFICATION
'
($
CA
N.
/Y
R)
INCREASED SLUDGE
PRODUCTION
(kg/day)
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i (C) TOXICS REMOVAL ASSESSMENT
(1) SUMMARY OF EXISTING MONITORING DATA
 
IN
FL
UE
NT
EF
FL
UE
NT
SL
UD
GE
CO
NS
TI
TU
EN
T
(m
g/
L)
(m
g/
L)
(m
g/
kg
)
    
(2
)
CO
MP
AR
IS
ON
OF
TO
XI
CS
DA
TA
T0
TY
PI
CA
L
VA
LU
ES
(S
LU
DG
ES
,
IN
FL
UE
NT
S
AN
D
EF
FL
UE
NT
S)
(3
)
RE
CO
MM
EN
DA
TI
ON
S
FO
R
PR
ET
RE
AT
ME
NT
,
IF
AP
PL
IC
AB
LE
(4
)
RE
CO
MM
EN
DA
TI
ON
S
FO
R
CH
AN
GE
S
IN
PL
AN
T
OP
ER
AT
IO
N
WH
IC
H
CO
UL
D
IM
PR
OV
E
TO
XI
CS
REMOVAL
 
 
 (D) (I) PLANT MONITORING PROGRAM
 
SLUDGE
 
PRIMARY
PA
RA
ME
TE
R
EF
FL
UE
NT
RA
H
DI
GE
ST
ED
BOD
TSS
 
VSS
 
D.0.
TS
VS
pH
Fecal Coliform
Residuai c12
Total-P
 
501. P
NH3-N
N03+N02-N
TKN
V01. Acids
Alkalinity
Metals
Oi] & Grease
Turbidity
       
Legend
Da
il
y
0
Ot
he
r
(s
ta
te
)
He
ek
iy
24
C
24
ho
ur
co
mp
os
it
e
Bi
we
ek
ly
8C
8
ho
ur
co
mp
os
it
e
Monthly G = Grab
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(2
)
RE
CO
MM
EN
DA
TI
ON
S
FO
R
IM
PR
OV
EM
EN
TS
OR
AD
DI
TI
ON
S
TO
MO
NI
TO
RI
NG
PR
OG
RA
M
 
(E
)
O
V
E
R
A
L
L
R
A
N
K
I
N
G
 
FACTOR
RATING
COMMENTS
(1)
Co
mb
in
ed
Se
we
r
an
d
1/
1
(2)
F
r
e
q
u
e
n
c
y
an
d
V
o
l
u
m
e
of
B
y
p
a
s
s
i
n
g
(3)
Organic Loading
 
(4)
Hydraulic Loading
(5)
In
du
st
ri
al
lo
ad
in
g
fo
r
To
xi
cs
(6)
Sl
ud
ge
Tr
ea
tm
en
t
an
d
Di
sp
os
al
(7)
Staffing & Training
(8)
Sa
mp
li
ng
&
An
al
yt
ic
al
Pr
oc
ed
ur
es
(9)
Pr
oc
es
s
Mo
ni
to
ri
ng
an
d
Re
co
rd
s
Keeping
(10)'
 
Co
mp
le
te
ne
ss
of
Av
ai
la
bl
e
Information
 
 
Legend Items 1 thru 9
0 = No Problem 3
1 = Minor Problem 4
2'= Significant Problem
Serious Problem
Unable to Assess
O
1
L
e
e
n
d
I
t
e
m
1
0
Excellent
Good
2
3
Fair
Poor
